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ENVIRONMENTAL  PROTECTION 
AGENCY 
[40  CFRPartSO] 

[FRL  605-2] 

KRAFT  PULP  MILLS 

Standards  of  Performance  for  New 
Stationary  Sources 

Notice  is  hereby  given  that  under  the 
authority  of  section  111  of  the  Clean  Air 
Act,  as  amended,  the  Administrator  is 
proposing  standards  of  performance  for 
new  and  modified  kraft  pulp  mills.  The 
Administrator  also  is  proposing  to  amend 
Appendix  A,  Reference  Methods,  in  Part 
60  by  adding  a  reference  method  for 
the  measurement  of  total  reduced  sulfur 
(TRS)  emissions  and  an  alternate 
method  for  the  measurement  of  partic¬ 
ulate  matter. 

Proposed  Standards 

The  proposed  standards  would  limit 
emissions  of  particulate  matter  from 
three  affected  facilities  at  kraft  pulp 
mills.  The  limits  are;  (1)  0.10  gram  per 
dry  standard  cubic  meter  (g/dscm)  for 
recovery  furnaces,  (2)  0.15  gram  per 
kilogram  of  air-dried  piilp  (g/kg  ADP) 
for  smelt  dissolving  tanks,  (3)  0.15 
g/dscm  for  lime  kilns  when  burning 
natural  gas,  and  (4)  0.30  g/dscm  for  lime 
kilns  when  burning  oil.  Visible  emissions 
from  recovery  fiumaces  would  be  limited 
to  35  percent  opacity. 

Under  the  proposed  standards,  TRS 
emissions  would  be  limited  to  5  parts 
per  million  (ppm)  by  volume  from  seven 
affected  facilities;  Digester  systems, 
brown  stock  washer  systems,  multiple- 
effect  evaporator  systems,  black  liquor 
oxidation  systems,  recovery  furnaces, 
lime  kilns,  and  condensate  stripper  sys¬ 
tems.  In  addition,  a  TRS  standard  of 
0.025  g/kg  ADP  is  proposed  for  smelt 
dissolving  tanks. 

Environmental  Impact 

The  proposed  standards  would  reduce 
particulate  emissions  from  new  kraft 
pulp  mills  more  than  99  percent  below  the 
levels  that  would  result  from  no  control 
and  more  than  50  percent  below  the  av¬ 
erage  levels  that  are  being  achieved  by 
typical  existing  facilities  in  the  United 
States.  Emissions  of  TRS  would  be  re¬ 
duced  by  more  than  95  percent  below  the 
uncontrolled  levels  and  more  than  80 
percent  below  the  average  levels  for  ex¬ 
isting  sources. 

TRS  emissions  from  kraft  pulp  mills 
are  extremely  odorous,  and  there  are 
numerous  instances  of  poorly  controlled 
kraft  mills  creating  public  odor  prob^ 
lems.  The  proposed  standards  include 
limitations  on  TRS  emissions,  rather 
than  on  the  intensity  of  odors  produced 
by  kraft  pulp  mills,  because  this  course 
of  action  w'ould  ensure  more  objective 
and  efiBcient  enforcement.  The  proposed 
standards  would  prevent  odor  problems 
from  most  newly  constructed  kraft  pulp 
mills,  except  in  the  immediate  vicinity 
of  the  mills  on  occasions  when  meteoro¬ 
logical  conditions  produce  downwash  of 
stack  plumes.  The  proposed  standards 
would  substantially  reduce  ground  level 


ambient  air  concentrations  of  particu¬ 
late  matter  around  new  kraft  pulp  mills 
below  current  levels  foimd  around  ex¬ 
isting  mills. 

The  secondary  environmental  impact 
of  the  proposed  standards  would  be 
minor.  No  additional-  solid  waste  han¬ 
dling  or  disposal  problems  would  be 
caused  by  the  standards  because  the 
additional  particulate  matter  collected 
from  recovery  furnace  systems,  smelt 
dissolving  tanks,  and  lime  kilns  can  be 
recycled  to  the  kraft  pulping  process. 
Increased  water  demand  and  treatment 
would  be  slight  because  mill  process 
water  can  be  used  in  scrubbing  systems 
for  lime  kilns  and  smelt  dissolving  tanks, 
and  the  scrubbing  system  effluent  could 
be  recirculated  to  the  kraft  pulping 
process  with  no  increased  effluent.  The 
increased  mud  washing  necessitated  by 
the  standard  could  increase  water  de¬ 
mand.  A  relatively  small  amount  of  par¬ 
ticulate  matter,  sulfur  dioxide,  and  ni¬ 
trogen  oxides  would  be  discharged  into 
the  air  if  the  power  plant  that  supplies 
the  additional  electrical  power  required 
by  the  standards  is  fired  with  fossil  fuel. 

Energy  Impact 

The  energy  requirements  of  the  pro¬ 
posed  standards  have  been  evaluated. 
Compared  to  the  requirements  of  the 
average  State  standards,  the  incremental 
energy  that  would  be  required  to  control 
all  new.  modified,  and  replaced  affected 
facilities  at  kraft  pulp  mills  by  1981  has 
been  estimated  at  an  equivalent  of  about 
1,440,000  barrels  of  Number  6  fuel  oil  per 
year.  The  magnitude  of  this  requirement 
indicates  that  the  proposed  standards 
would  not  have  a  major  impact  on  the 
imbalance  between  national  energy  de¬ 
mand  and  domestic  supply. 

The  incremental  energy  requirements 
of  the  proposed  standards  would  be  gen¬ 
erated  by  the  use  of  fans  or  pumps  to 
circulate  exhaust  gases  or  scrubbing  liq¬ 
uids  through  control  devices,  and  the 
direct  consumption  of  natural  gas  or  fuel 
oil  to  incinerate  exhaust  gases  or  main¬ 
tain  process  conditions  that  reduce  the 
generation  of  pollutants.  The  incremen¬ 
tal  energy  represents  an  increase  of  ap¬ 
proximately  4.3  percent  above  the  process 
energy  requirements  for  new  kraft  pulp 
mills. 

Economic  Impact 

The  proposed  regulations  could  affect 
an  estimated  17  million  tons  of  kraft 
pulping  capacity  by  1981.  About  a  thifd 
of  that  capacity  would  be  affected  as  a 
result  of  mill  capacity  expansions.  The 
remainder  would  be  affected  via  replace¬ 
ment  of  depreciated  designated  facilities. 
It  is  projected  that  the  equivalent  of  33 
new  mills  or  expansions  at  existing  mills, 
with  a  capacity  of  500  T  ADP/day,  will 
occur  through  1980.  Replacement  of  ex¬ 
isting  depreciated  designated  facilities 
will  result  at  an  estimated  35  mills. 

Total  incremental  investment  costs 
through  1981  are  projected  to  be  $104 
million.  The  fifth-year  annualized  costs, 
including  depreciation  and  interest,  are 
estimated  at  $33  million.  About  a  third  of 
these  costs  would  be  incurred  by  mills  ex¬ 
panding  capacity,  while  the  remainder 


would  be  incurred  by  mills  replacing  de¬ 
preciated  designated  facilities. 

The  costs  that  new,  modified,  and  re¬ 
constructed  kraft  pulp  mills  would  incur 
to  comply  with  the  proposed  standards 
are  considered  reasonable.  No  difference 
in  impact  among  mill  sizes  could  be  dis¬ 
tinguished,  and  the  proposed  standards 
would  not  have  an  adverse  impact  on 
either  small  or  large  mills.  The  capital  re¬ 
quired  for  typical  new  mills  would  be  in¬ 
creased  by  less  than  2  percent,  and  the 
price  of  semi-bleached  kraft  pulp  would 
be  increased  by  less  than  2  percent.  The 
effect  the  proposed  standards  would 
have  on  demand  and  supply  of  kraft  pulp 
and  on  the  future  growth  of  the  kraft 
pulp  industry  is  considered  negligible.  It 
is  emphasized  that  the  costs  are  consid¬ 
ered  reasonable  for  new  and  modified 
sources  and  that  it  is  not  implied  that  the 
same  costs  apply  to  the  retrofitting  of 
existing  sources.  The  review  of  the  eco¬ 
nomic  impact  has  shown  that  the  pro¬ 
posal  is  not  a  major  action  under  the 
Inflationary  Impact  Statement  (nS) 
program  and  no  IIS  is  needed. 

Seiection  of  Source  Category  and 
Affected  Facilities 

Section  111  of  the  Act  directs  the  Ad¬ 
ministrator  to  establish  standards  of  per¬ 
formance  for  stationary  sources  that  may 
contribute  significantly  to  air  pollution 
which  causes  or  contributes  to  the  en- 
dangerment  of  public  health  or  welfare. 
Kraft  pulp  mills  are  a  major  source  of 
TRS  compounds  and  particulate  matter 
emissions.  TRS  compoimds  can  have  an 
adverse  effect  on  public  welfare,  and  par¬ 
ticulate  matter  can  have  an  adverse  ef¬ 
fect  on  public  health  and  welfare.  Kraft 
pulp  mills  were  selected  for  the  develop¬ 
ment  of  standards  based  on  expected 
growth  of  the  Industry  and  the  beneficial 
impact  that  would  result  from  the  ap¬ 
plication  of  best  technology  for  air  pollu¬ 
tion  control.  Kraft  pulping  has  histori¬ 
cally  been  a  rapidly  growing  industry, 
with  a  growth  rate  of  5.5  percent  per  year 
between  1956  and  1975.  The  annual 
growth  rate  for  1976  to  1978  is  projected 
to  be  2.5  percent,  but  estimates  show  that 
the  growth  rate  may  return  to  a  higher 
rate  in  1979. 

TRS  emissions  from  kraft  pulp  mills 
are  composed  primarily  of  hydrogen  sul¬ 
fide,  methyl  mercaptan,  dimethyl  sulfide, 
and  dimethyl  disulfide.  These  sulfide 
compounds  are  extremely  odorous  and 
exhibit  odor  threshold  concentrations  of 
no  more  than  a  few  parts  per  billion.  A 
study  of  the  national  social  and  economic 
impacts  of  odors  performed  in  1971-1973 
by  Copley  International  Corporation  for 
EPA  found  that  the  pulp  and  paper  in¬ 
dustry  ranks  in  the  upper  quarter  of  all 
odor  sources  in  terms  of  strength  and 
public  objection  to  the  odors.  The  emis¬ 
sions  from  each  pulp  mill  surveyed  in  the 
study  affect  an  average  of  44,000  persons 
over  an  area  of  approximately  100  square 
miles.  The  survey  of  184  local  air  pollu¬ 
tion  control  agencies  in  the  United  States 
ranked  the  pulp  and  paper  source  cate¬ 
gory  as  the  fastest  growing  odor  prob¬ 
lem. 
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The  establishment  of  standards  of  per¬ 
formance  for  TRS  emissions  from  kraft 
pulp  mills  imder  section  lU  of  the  Act 
would  Involve  section  111(d)  which  pro¬ 
vides  for  control  of  any  air  pollutants 
which  are  not  on  lists  published  p\ir- 
suant  to  section  108(a)  or  112(b)  (1)  (A) 
of  the  Act.  TRS  has  not  been  named  on 
either  list.  Specifically,  section  111(d)  re¬ 
quires  that  the  Administrator  prescribe 
a  procedure  to  assure  that  States  develop. 
Implement,  and  enforce  emission  stand¬ 
ards  for  existing  sources  that  would  be 
subject  to  the  standard  of  performance 
If  they  were  new  sources,  EPA  promul¬ 
gated  regulations  that  establish  proce¬ 
dures  and  requirements  for  submittal  of 
State  plans  imder  section  111(d)  on  No¬ 
vember  17, 1975  (40  PR  53339) .  As  a  con¬ 
sequence  of  the  provisions  of  section  111 
(d),  promulgation  of  this  standard  of 
performance  for  new  and  modified 
sources  would  require  that  the  States  de¬ 
velop  emission  standards  for  existing 
kraft  pulp  mlUs. 

TTie  proposed  standards  would  apply 
to  all  process  gas  streams  which  have 
been  Identified  as  major  sources  of  TRS 
compounds  or  particulate  matter  at  kraft 
pulp  mills.  Hie  following  affected  facili¬ 
ties  are  specified  by  the  proposed  stand¬ 
ards;  (1)  Digester  system,  (2)  brown 
stock  washer  system.  (3)  multiple-effect 
evaporator  system,  (4)  black  liquor  oxi¬ 
dation  system.  (5)  recovery  furnace,  (6) 
smelt  dissolvW  tank,  (7)  lime  kiln,  and 
(8)  condensate  stripping  system. 

Water  treatment  ponds  are  significant 
somces  of  TRS  emissions  at  some  kraft 
pulp  mills.  Evaluations  of  odors  In  the 
immediate  vicinity  of  mills  Indicate  that 
TRS  emissions  from  these  ponds  vary 
considerably  from  source  to  source,  and 
do  not  produce  an  odor  problem  at  some 
mills.  Methods  for  measuring  TRS  emis¬ 
sions  from  kraft  pulp  mill  water  treat¬ 
ment  ponds  are  not  available  at  this  time, 
and  the  proposed  standards  would  not 
apply  to  these  facilities.  Emissions  from 
ponds  can  be  avoided  by  treating  the 
process  condensate  stream  in  a  conden¬ 
sate  stripper  system  prior  to  discharge 
Into  the  pond,  but  bacterial  action  could 
generate  additional  TRS  In  some  p>onds. 
EPA  intends  to  further  investigate  meas¬ 
urement  and  emission  control  methods 
for  water  treatment  ponds  at  kraft  pulp 
mills,  and  determine  whether  regulation 
under  the  performance  standard  is  ap¬ 
propriate. 

Bark  and  power  boilers  are  two  sources 
of  particulate  emissions  at  kraft  pulp 
mills  that  are  not  covered  by  the  pro¬ 
posed  standards.  EPA  plans  to  develop 
new  source  performance  standards  for 
Industrial  boilers,  and  this  source  cate¬ 
gory  will  include  boilers  at  kraft  pulp 
mills. 

Rationale 

The  bases  for  the  proposed  standards 
Include  include  Information  derived 
from  (1)  available  technical  literature 
on  the  kraft  pulping  Industry  and  emis¬ 
sion  control  of  the  kraft  pulping  process, 
(2)  published  studies  sponsored  by  EPA 
of  enfission  control  of  the  kraft  pulping 
process,  (3)  Information  gathered  dur¬ 
ing  visits  to  pollution  control  agencies 


and  kraft  pulp  mills  In  the  United  States, 
(4)  comments  and  suggestions  solicited 
from  experts,  and  (5)  the  results  of 
measurements  of  emissions  conducted  by 
EPA  and  by  the  industry.  Hie  proposed 
standards  for  TRS  emissions  would  re¬ 
quire  combinations  of  several  control 
methods: 

1.  Use  of  Improved  process  operating 
procedures  to  reduce  the  generation  of 
TRS,  such  as  control  of  the  black  liquor 
firing  rate,  the  oxygen  concentration 
within  the  furnace,  and  the  air-to-solids 
ratio  during  operation  (recovery  fur¬ 
nace)  ;  more  efficient  mud  washing  and 
control  of  temperature  and  oxygen  c<m- 
centration  (lime  kiln) ;  and  use  of  clean 
water  that  Is  low  in  dissolved  sulfides  In 
the  particulate  scrubber  (smelt  dissolv¬ 
ing  tank) . 

2.  Use  of  process  equipment  such  as  the 
indirect-contact  evaporator  system  or 
black  liquor  oxidation  system  that  In¬ 
herently  reduces  the  generation  of  TRS 
(recovery  fumance  system). 

3.  Use  of  control  equipment  such  as 
scrubbers  with  caustic  solution  to  collect 
TRS  (lime  kiln) . 

4.  Use  of  Incineration  to  convert  TRS 
into  less  objectionable  compounds  '(di¬ 
gester  system,  brown  stock  washer  system, 
multiple-effect  evaporator  system,  black 
liquor  oxidation  system,  and  condensate 
stripper  system) . 

Recovery  Furnace 

The  recovery  furnace  Is  the  largest 
single  source  of  particulate  matter  and 
TRS  at  a  kraft  pulp  mill.  In  the  direct- 
contact  conventional  furnace,  heat  Is  re¬ 
covered  by  directly  contacting  the  fur¬ 
nace  combustion  gases  with  black  liquor 
in  a  direct-contact  evaporator.  Most  of 
the  TRS  discharged  from  direct-contact 
recovery  furnaces  is  generated  In  the  di¬ 
rect-contact  evaporator,  which  also  col¬ 
lects  an  appreciable  portion  of  the  par¬ 
ticulate  matter  generated  by  the  combus¬ 
tion  of  black  liquor  In  the  furnace. 

The  two  methods  for  reducing  TRS 
emissions  from  recovery  furnaces  are: 
(1)  The  use  of  a  black  liquor  oxidation 
system  to  reduce  the  sodium  sulfide  con¬ 
tent  of  the  black  liquor  before  evapora¬ 
tion  In  a  direct-contact  evaporator,  and 
thereby  the  formation  of  TRS  In  the 
direct-contact  evaporator,  and  (2)  the 
elimination  of  the  direct-contact  eva¬ 
porator  In  an  Indirect-contact  recovery 
furnace.  Since  comparable  emission 
levels  of  TRS  can  be  achieved  by  these 
two  control  methods,  the  proposed  stand¬ 
ards  could  be  attained  by  using  either 
type  of  recovery  furnace.  However,  the 
proposed  emission  limit  of  5  ppm  TRS. 
four-hour  average,  is  lower  than  that 
being  achieved  by  some  existing  recovery 
furnaces  of  either  type  and  would  there¬ 
fore  require  more  careful  operation  and 
additional  black  liquor  oxidation  for 
comparable  new  furnaces. 

Electrostatic  precipitators  (ESP’s)  are 
used  almost  universally  to  control  par¬ 
ticulate  matter  emissions  from  kraft  re¬ 
covery  furnaces.  Scrubbers  with  rela¬ 
tively  low  collection  efficiencies  are  In  use 
at  a  few  facilities.  Tests  performed  by 
EPA  demonstrate  that  the  proposed  par¬ 


ticulate  standard  could  be  achieved  by  a 
properly  designed  and  well  maintained 
ESP. 

The  Industry  has  stated  that  ESP’s  op¬ 
erated  on  kraft  recovery  furnaces  sig¬ 
nificantly  deteriorate  over  the  life  of  the 
ESP  even  when  it  is  well  maintained.  In 
response,  EPA  obtained  Information  from 
mill  operators  and  vendors  of  ESP’s  and 
concluded  that  good  maintenance  of 
wires,  collection  plates,  and  rapping  sys¬ 
tems  would  ensure  that  particulate  mat¬ 
ter  emissions  from  a  properly  designed 
and  operated  ESP  would  not  Increase  to 
a  large  extent  over  the  life  of  the  ESP. 
EPA  recognizes  that  ESP's  for  kraft  re¬ 
covery  furnaces  must  withstand  more 
severe  service  than  for  some  other  ap¬ 
plications.  Accordingly,  the  proposed 
standards  would  require  the  more  rug¬ 
gedly  designed  ESP’s  In  order  to  accom¬ 
modate,  for  example,  the  more  severe 
plate  rapping  and  stressing  of  wires  ex¬ 
perienced  at  kraft  pulp  mills.  The  addi¬ 
tional  cost  of  the  more  ruggedly  designed 
ESP  was  included  in  the  economic  anal¬ 
ysis  and  Is  considered  to  be  reasonable. 

The  Industry  has  also  stated  that  the 
performance  of  ESP’s  operated  on  kraft 
recovery  furnaces  should  be  allowed  to 
deteriorate  until  there  Is  a  sufficient 
amount  of  maintenance  to  be  performed 
that  the  necessary  shutdown  of  the  fur¬ 
nace  would  be  Justified.  EPA  believes  that 
this  is  a  reasonable  approach.  According¬ 
ly,  the  proposed  particulate  matter 
standard  for  recovery  furnaces  would 
allow  some  deterioration;  the  proposed 
emission  limit  has  been  set  somewhat 
higher  than  the  levels  known  to  be 
achievable  on  the  basis  of  both  the  re¬ 
sults  of  particulate  matter  tests  per¬ 
formed  by  EPA  and  design  levels  for  new 
kraft  recovery  furnace  ESP’s. 

EPA  has  determined  that  an  oxygen 
concentration  In  excess  of  8  percent  in 
the  gas  stream  measured  after  the  recov¬ 
ery  fiunace  control  device  represents  ex¬ 
cessive  air  inleakage  and  results  In  exces¬ 
sive  dilution  of  the  gas  stream.  The  pro¬ 
posed  standard,  therefore,  requires  that 
all  concentrations  of  particulate  matter 
and  TRS  measured  after  the  recovery 
furnace  control  device  that  have  an  oxy¬ 
gen  concentration  In  excess  of  8  percent 
be  corrected  to  8  percent  oxygen. 

liiBCE  Kiln 

Lime  kilns  are  a  major  source  of  par¬ 
ticulate  matter  emissions  at  kraft  pulp 
mills.  Because  the  lime  mud  that  Is  proc¬ 
essed  in  the  kiln  contains  residual  qmm- 
tlties  of  sulfides,  lime  kilns  are  also 
sources  of  TRS  emissions. 

The  two  methods  for  controlling  TRS 
emissions  from  lime  kilns  are:  (1)  more 
efficient  washing  to  reduce  the  sulfide 
content  of  the  lime  mud,  and  control  of 
kiln  exhaust  gas  temperature  and  oxygen 
content,  and  (2)  use  of  sodium  hydroxide 
(caustic)  in  the  scrubber  that  controls 
particulate  emissions  from  most  kilns. 
Tests  carried  out  by  EPA  demonstrate 
that  when  the  first  TRS  control  method 
(process  control)  Is  applied,  the  simul¬ 
taneous  addition  of  caustic  to  a  scrubber 
produces  a  significant  reduction  In  TRS 
emissions  below  that  achievable  with 
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process  control  alone.  The  annualized 
cost  for  caustic  addition  to  the  scrubber 
is  small  where  the  caustic  is  not  part  of 
the  make-up  in  the  kraft  causticlzing 
system.  Accordingly,  the  proposed  stand¬ 
ard  of  5  ppm  TRS,  foiir-hour  average, 
would  require  both  the  best  process  con¬ 
trols  for  lime  kiln  operation  and  caustic 
addition  to  the  scrubber,  or  an  equivalent 
system. 

In  developing  the  proposed  standards, 
EPA  carried  out  six  tests  for  particulate 
emissions  from  lime  kilns.  In  each  case 
the  control  device  for  particulate  matter 
was  a  medium  pressure  drop  scrubber, 
the  most  widely  used  control  t^hnique  in 
the  domestic  industry.  However,  one  do¬ 
mestic  kraft  pulp  mill  controls  particu¬ 
late  emissions  with  an  electrostatic  pre¬ 
cipitator.  Based  on  design  parameters 
and  emission  data  supplied  by  the  opera¬ 
tor  of  this  ESP,  this  system  achieves  an 
emission  level  significantly  below  that 
determined  by  EPA  for  medium  pressure 
drop  scrubbers.  However,  the  waste  gases 
from  the  digester  system  and  multiple- 
effect  evaporator  system,  which  could 
more  economically  be  incinerated  in  the 
lime  kiln,  are  processed  in  a  separate 
Incinerator  at  this  facility  to  control  TRS 
emissions.  The  cost  and  energy  penalties 
for  the  separate  incinerator  are  relative¬ 
ly  large.  The  industry  has  commented 
that  it  may  not  be  feasible  to  incinerate 
the  waste  gases  from  other  sources  in  a 
kiln  controlled  by  an  ESP,  because  gases 
may  explode  in  the  ESP  when  fiameouts 
occur  in  the  kiln.  Solutions  to  this  poten¬ 
tial  problem,  such  as  automatic  diverting 
of  inlet  gases  away  from  the  kiln  when 
a  flameout  occurs,  have  been  considered, 
but  there  is  at  this  time  no  demonstrated 
technology  that  will  ensure  that  explo¬ 
sions  would  not  occur. 

In  arriving  at  the  proposed  standard 
for  particulate  matter  emissions  from 
lime  kilns,  EPA  considered  the  alterna¬ 
tives  of  a  medium  pressure  drop  scrubber 
alone,  an  ESP  alone,  and  both  particulate 
control  systems  operated  in  series.  A 
separate  incinerator  to  control  TRS 
emissions  from  digester  systems,  mul¬ 
tiple-effect  evaporator  systems,  and  con¬ 
densate  stripper  systems  was  included  in 
the  two  alternative  ESP  systems.  EPA 
concluded  that  the  relatively  large  in¬ 
crements  in  cost  and  energy  usage  asso¬ 
ciated  with  the  ESP  alternatives  were 
not  Justified  by  the  additional  particulate 
control  gained  beyond  that  achievable 
with  a  medium  pressure  drop  scrubber 
alone.  Consequently,  the  proposed  par¬ 
ticulate  matter  standard  would  require 
a  medium  pressure  drop  scrubber  (ap¬ 
proximately  30  inches  water  gauge),  or 
equivalent. 

EPA  has  determined  that  an  oxygen 
concentration  in  the  gas  stream  meas¬ 
ured  after  the  lime  kiln  control  device 
in  excess  of  10  percent  represents  exces¬ 
sive  air  inleakage;  therefore,  the  pro¬ 
posed  standards  requhe  that  all  meas- 
tirements  of  pmrtieulate  matter  and  TRS 
ttei  h»ye  an  <«ygen  (xmc^tration  In 
excess  of  10  percent  be  corrected  to  10 
percent  oxygen. 


Smelt  Dissolving  Tank 

Smelt  dissolving  tanks  discharge  par¬ 
ticulate  matter  comprised  of  finely 
divided  smelt  particles  that  are  entrained 
in  the  steam  emitted  from  the  tank.  On 
an  uncontrolled  basis,  the  quantity  of 
particulate  emissions  is  small  in  com¬ 
parison  with  that  from  recovery  furnaces 
and  lime  kilns.  TRS  emissions  can  be 
genei-ated  in  the  dissolving  tank  or  in  a 
scrubbing  device  that  collects  particulate 
matter,  depending  primarily  on  the  sul¬ 
fide  content  of  water  used  to  dissolve  the 
smelt  and  to  perform  the  scrubbing. 
Standards  in  terms  of  concentration  of 
pollutants  are  not  considered  appropri¬ 
ate  for  smelt  dissolving  tanks  because  the 
effluent  stream  is  primarily  air  and  no 
correction  for  oxygen  content  and  dilu¬ 
tion  air  is  possible  to  ensure  effective  en¬ 
forcement. 

Particulate  emissions  from  smelt  dis¬ 
solving  tanks  are  controlled  by  using  wire 
mesh  demister  pads  or  low  energy 
scrubbers.  The  scrubbers  remove  particu¬ 
late  matter  much  more  effectively, 
though  the  energy  requirements  and  op¬ 
erating  costs  are  higher  than  for 
demisters.  The  proposed  particulate 
standard  for  smelt  dissolving  tanks 
w'ould  require  the  use  of  low  energy 
scrubbers,  or  equivalent  systems,  and  is 
supported  by  four  EPA  tests  on  two  types 
of  low  energy  scrubbers.  The  proposed 
TRS  standard  for  smelt  dissolving  tanks 
would  prevent  the  use  of  water  highly 
contaminated  with  sulfides  for  dissolving 
the  smelt  and  for  particulate  scrubbing 
systems. 

Other  Sources 

Approximately  one-quarter  of  the  total 
uncontrolled  TRS  emissions  from  a  typi¬ 
cal  kraft  pulp  mill  are  generated  by  the 
digester  system,  brown  stock  washer 
system,  black  liquor  oxidation  system, 
multiple-effect  evaporator  system,  and 
condensate  stripper  system.  Ineffective 
control  of  these  facilities  could  have  a 
large  impact  on  localized  odor  problems. 
The  effluent  streams  can  be  incinerated 
in  the  recovery  fmnace,  the  lime  kiln,  or 
a  separate  incinerator  to  oxidize  most 
of  the  TRS.  The  quantity  of  auxiliary 
fuel  required  for  incineration  is  greatly 
reduced  if  incineration  is  performed  in 
the  recovery  furnace  and  the  lime  kiln. 
If  the  noncondensable  gases  frcxn  the 
brown  stock  washei'  system  and  the  black 
liquor  oxidation  system  are  incinerated, 
for  example,  in  the  recovery  furnace, 
some  auxiliary  fuel  may  be  required. 
However,  the  noncondensable  gases  from 
the  digester  system,  multiple-effect  evap¬ 
orator  system,  and  condensate  stripper 
system  would  not  require  additional  fuel 
if  incinerated  in  the  lime  kiln  as  part  of 
the  primary  air  feed  to  the  kiln.  The  pro¬ 
posed  standard  of  5  ppm  TRS,  four-hour 
average,  for  each  of  these  five  affected 
facilities  would  require  incineration  In 
the  recovery  furnace  and  the  lime  kiln, 
or  equivalent. 

Opacity  Standard 

An  opacity  standard  Is  proposed  for 
recovery  furnace  systems  to  ^isure 


proper  (deration  and  maintenance  of  the 
partciulate  control  device.  No  <H)acity 
standards  are  proposed  for  lime  kilns 
and  smelt  dissolving  tanks,  which  fre¬ 
quently  generate  persistent  plumes  of 
condensed  water  vapor.  The  effluent 
plume  is  so  greatly  dispersed  by  the  time 
the  vapor  plume  disapp>ears  that  the  ob¬ 
served:  opacity  would  not  be  as  effective 
an  indicator  of  the  performance  of  the 
patiiculate  control  system  as  other 
parameters.  Monitoring  the  operating 
parameters  of  the  control  system  w’ould 
be  more  effective. 

State  Implementation  Plans 

It  should  be  noted  that  standards  of 
performance  for  new  sources  established 
under  section  111  of  the  CHean  Air  Act 
reflect  emission  limits  achievable  with 
the  best  adequately  demonstrated  sys¬ 
tems  of  emission  reduction  considering 
the  cost  of  such  systems.  State  imple¬ 
mentation  plans  (SIP’S)  approved  or 
promulgated  under  section  110  of  the  Act. 
on  the  other  hand,  must  provide  for  tlie 
attainment  and  maintenance  of  national 
ambient  air  quality  standards  (NAAQS) 
designed  to  protect  public  health  and 
welfare,  Por  that  purpose  SIP’s  must  in 
some  cases  require  greater  emission  re¬ 
ductions  than  those  required  by  stand¬ 
ards  of  performance  for  new  sources. 
In  addition.  States  are  free  under  sec¬ 
tion  116  of  the  Act  to  establish  more 
stringent  emission  limits  than  those  es¬ 
tablished  under  section  111  or  those 
necessary  to  attain  or  maintain  the 
NAAQS  under  section  110,  Thus,  new 
and  existing  sources  may  in  some  cases 
be  subject  to  limitations  more  stringent 
than  Eff*A’s  standards  of  performance 
under  section  111. 

Testing,  Monitoring,  and 
Recordkeeping 

Under  the  proposed  standards,  per¬ 
formance  tests  for  TRS  emissions  ac¬ 
cording  to  Reference  Method  16  pro- 
ixwed  herein  would  be  required  for  all 
affected  facilities.  Performance  tests  for 
particulate  matter  emissions  from  re¬ 
covery  furnace  systems,  lime  kilns,  and 
smelt  dissolving  tanks  would  also  be 
required.  Particulate  matter  emissions 
would  be  measured  by  Reference  Meth¬ 
ods  1  through  5.  Method  17  (In-stack 
filter)  is  being  proposed  as  an  alterna¬ 
tive  method  to  measure  particulate  emis¬ 
sions  from  the  recovery  furnace.  It  is 
being  proposed  in  Appendix  A,  Refer¬ 
ence  Methods,  because  the  Agency  in¬ 
tends  to  also  propose  Method  17  as  a 
reference  method  to  measure  particu¬ 
late  matter  from  grain  elevators. 

The  proposed  standards  include  pro¬ 
visions  for  ccmtinuously  monitoring  the 
opacity  of  visible  emissions  discharged 
from  recovery  furnaces.  To  ensure 
proper  operation  and  maintenance  of 
scrubbers  Installed  on  lime  kilns  and  on 
smelt  dissolving  tanks,  provisions  are  in¬ 
cluded  for  monitoring  the  pressure  drop 
across  the  scrubber  and  the  scrubbing 
fluid  8U]n>ly  pressure  to  the  scrubbex. 

Where  ^nissions  from  the  digester 
system,  brown  stock  washer  syston. 
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multiple-effect  evaporator  system,  black 
liquor  oxldati<m  system,  or  condensate 
stripper  are  Incinerated  In  a  device  other 
than  a  lime  kiln  or  recovery  furnace,  it 
is  prop(»ed  that  the  firebox  t^perature 
of  the  device  be  monitored. 

A  requirement  fiH*  the  continuous 
monitoring  of  TRS  railsslons  from  the 
recovery  fximace  and  lime  kiln  Is  also 
proposed.  The  specifications  for  continu¬ 
ous  TRS  monitors  are  not  being  proposed 
at  this  time  because  they  have  not  been 
completely  developed.  However,  the  de¬ 
velopment  of  these  specifications  are 
Imminent  and  they  are  expected  to  be 
promulgated  at  the  time  that  the  kraft 
pulp  mill  standards  of  performance  are 
promulgated. 

A  requirement  to  monitor  the  oxygen 
concentration  of  the  gas  stream  on  a 
dry  basis  after  the  control  device  is  be¬ 
ing  proposed  for  the  Ume  kiln  and  re¬ 
covery  furnace.  The  montoring  of  oxy¬ 
gen  concentrations  is  necessary  to  cor¬ 
rect  the  TRC  and  particulate  concen¬ 
trations  for  the  lime  kiln  and  recovery 
furnace  when  the  oxygen  concentrations 
in  the  respective  gas  streams  are  in  ex¬ 
cess  of  10  percent  and  8  percent  oxygen. 

Records  of  performance  testing  meas¬ 
urements,  continuous  monitoring  system 
measurements,  and  monitoring  device 
measurement  would  have  to  be  retained 
for  at  least  two  years  following  the  date 
of  the  measurements  by  owners  or 
operators  subject  to  the  provisions  of 
this  subpart.  This  requirement  is  in¬ 
cluded  under  §  60.7(d)  of  the  regulation. 

Public  Participation 

As  prescribed  by  section  111,  this  pro¬ 
posal  of  standards  of  performance  has 
been  preceded  by  the  Administrator’s 
deteimination  that  kraft  pulp  mills  con¬ 
tribute  significantly  to  air  pollution 
which  causes  or  contributes  to  the  en- 
dangerment  of  public  health  or  welfare 
and  by  his  publication  of  this  determi¬ 
nation  in  this  issue  of  the  Federal 
Register.  In  accordance  with  section  117 
of  the  Act,  publication  of  these  proposed 
standards  was  preceded  by  consultation 
with  appropriate  advisory  committees, 
independent  experts,  and  Federal  de¬ 
partments  and  agencies.  ' 

Interested  persons  may  participate  in 
this  rulemaking  by  submitting  written 
comments  (in  triplicate)  to  the  Emission 
Standards  and  Engineering  Division, 
U.S.  Environmental  Protection  Agency, 
Research  Triangle  Park,  North  Carolina 
27711,  Attention:  Mr.  I^n  R.  Goodwin. 
The  Administrator  will  welcome  com¬ 
ments  on  all  aspects  of  the  proposed’ 
regulations,  including  the  designation 
of  kraft  pulp  mills  as  a  significant  con¬ 
tributor  to  air  pollution  which  causes  or 
contributes  to  the  endangerment  of 
public  health  or  welfare,  economic  and 
technological  issues,  and  the  proposed 
test  methods.  All  relevant  comments  re¬ 
ceived  on  or  before  November  22,  1976 
wlU  be  considered.  Ccanments  received 
will  be  available  for  public  inspection 
and  copying  at  the  EPA  Public  Informa¬ 
tion  Reference  Unit,  Room  2922  (EPA 


library) ,  401  M  Street,  S.W.,  Washing- 
toD,  D.C.  20460. 

Background  information  on  these  co’o- 
posed  standards  of  performance  has 
been  published  in  a  document  entitled 
“Standards  Support  and  Environmental 
Impact  Statement:  Standards  of  Per¬ 
formance  for  Kraft  E*ulp  Mills,  Volume 
1.”  This  report  presents  the  factors 
considered  in  the  dev^opment  of  the 
proposed  standards,  including  alterna¬ 
tive  emission  control  systems,  emissicm 
test  data,  environmental  Impact,  costs, 
and  econc»nic  considerations.  Copies  of 
the  document  may  be  obtained  free  of 
charge  by  writing  to  the  Public  Informa¬ 
tion  Center  (PM-216),  U.S.  Environ¬ 
mental  Protection  Agency,  Washington, 
D.C,  20460  (specify  “Standards  Support 
and  Environmental  Impact  Statement: 
Standards  of  Performance  for  Kraft 
Pulp  Mills,  Volume  1”) . 

Authority:  This  notice  of  proposed 
rulemaking  Is  issued  under  the  authority 
of  secs.  Ill,  114,  and  301(a)  of  the  CHean 
Air  Act,  as  amended  (42  U.S.C.  1857c-6, 
1857C-9, 1857g(a) ) . 

Dated:  September  16,  1976. 

John  Quarles. 
Acting  Administrator. 

It  is  proposed  to  amend  Part  60  of 
Chapter  I  of  Title  40  of  the  Code  of  Fed¬ 
eral  Regulations  as  follows : 

1.  By  adding  subpart  BB  as  follows: 

Subpaii  BB — Standards  of  Performanca  for 
Kraft  Pulp  Mills 

Sec. 

60.280  Applicability  and  designation  of  af¬ 

fected  facility. 

60.281  Definitions. 

60.282  Standard  for  particulate  matter. 

60.283  Standard  for  total  reduced  sulfur 

(TRS). 

60.284  Monitoring  of  emissions  and  opera¬ 

tions. 

60  285  Test  methods  and  procedures. 

Authority:  Secs.  Ill,  114,  and  301(a)  of 
the  Clean  AiP  Act,  as  amended  by  sec.  4(a)  of 
Pub.  L.  91-604,  84  Stat.  1678  and  by  sec.  15 
(c)  (2)  of  Pub.  L.  01-604,  84  Stat.  1713  (43 
U.S.C.  18570-6, 1857C-9,  and  1857g(a) ) . 

Subpart  BB — Standards  of  Performance  for 
Kraft  Pulp  Mills 

§  60.280  Applicability  and  dosignutiun 
of  affected  facility.' 

The  provisions  of  this  subp^rt  are  ap¬ 
plicable  to  the  following  affected  facili¬ 
ties  in  kraft  pulp  mills:  digester  system, 
brown  stock  washer  system,  multiple- 
effect  evaporator  systepi,  black  liquor 
oxidation  system,  recovery  furnace,  smelt 
dissolving  tank,  lime  kiln,  and  conden¬ 
sate  stripper  system.  In  pulp  mills  in 
which  kraft  pulping  is  combined  -with 
neutral  sulfide  semichemical  pulping,  the 
provisions  of  this  subpart  are  applicable 
when  any  portion  of  the  material  charged 
to  ah  affected  facility  is  produced  by  the 
kraft  pulping  operation. 

§  60.281  Definitions. 

As  used  in  this  subpart,  all  terms  not 
defined  herein  shall  have  the  same  mean¬ 
ing  given  them  in  the  Act  and  in  Sub¬ 
part  A. 


(a)  “Kraft  pulp  mill”  means  any  sta¬ 
tionary  source  which  produces  pulp  from 
wood  by  cooking  (digesting)  wood  chips 
in  a  water  solution  of  sodium  hydroxide 
and  sodium  sulfide  (white  liquor)  at  high 
temperature  and  pressure.  Regeneration 
of  the  cooking  chemicals  through  a  re¬ 
covery  process  is  also  considered  part  of 
the  kraft  pulp  mill. 

(b)  "Neutral  sulfite  semlchemlpil 
pulping  operation”  means  any  operation 
in  which  pulp  is  produced  from  wood  by 
cooking  (digesting)  wood  chips  in  a  solu¬ 
tion  of  sodium  sulfite  and  sodium  bicar¬ 
bonate,  followed  by  mechanical  defi¬ 
brating  (grinding) . 

(c)  “Total  reduced  sulfur  (TRS)" 
means  the  sum  of  the  sulfur  compounds, 
primarily  hydrogen  sulfide,  methyl  mer¬ 
captan.  dimethyl  sulfide,  and  dimethyl 
disulfide,  that  are  released  during  the 
kraft  pulping  operation  and  measured  by 
Method  16. 

(d)  “Digester  system”  means  each  con¬ 
tinuous  digester  or  each  batch  digester 
used  for  the  cooking  of  wood  in  white 
liquor,  and  associated  flash  tank(s) ,  blow 
tank(s),  chip  steamer(s),  and  con- 
denser(s) . 

(e)  “Brown  stock  washer  system" 
means  knotters,  vacuum  pumps,  and  fil¬ 
trate  tanks  us^  to  wash  the  pulp  fol¬ 
lowing  the  digester  system. 

(f)  “Multiple-effect  evaporator  sys¬ 
tem”  means  the  multiple-effect  evapora¬ 
tors  and  associated  condenser(s)  and 
hotwelKs)  used  to  concentrate  the  spent 
cooking  liquid  that  is  separated  from  the 
pulp  (black  liquor) . 

(g)  “Black  liquor  oxidation  system" 
means  the  vessels  used  to  oxidize,  with 
air  or  oxygen,  the  black  liquor,  and  as¬ 
sociated  storage  tank(s) . 

(h)  “Recovery  furnace”  means  the 
unit  used  for  burning  black  liquor  to  re¬ 
cover  chemicals  consisting  primarily  of 
sodium  carbonate  and  sodium  sulfide. 
The  recovery  fumance  Includes  the  di¬ 
rect-contact  evaporator  Tor  a  conven¬ 
tional  furnace. 

(1)  “Smelt  dissolving  tank”  means  a 
vessel  used  for  dissolving  the  smelt  col¬ 
lected  from  the  recovery  furnace. 

(j)  “Lime  kiln”  means  a  unit  used  to 
calcine  lime  mud,  which  consists  pri¬ 
marily  of  calcium  carbonate,  into  quick¬ 
lime,  which  is  calciiun  oxide. 

(k)  “Condensate  stripper  system” 
means  a  column,  and  associated  conden¬ 
sers,  used  to  strip,  with  air  or  steam, 
TRS  compounds  from  condensate 
streams  from  various  processes  within  a 
kraft  pulp  mill. 

§  60.282  Stanflurd  for  particulate  iiiat- 

ter. 

(a)  On  and  after  the  date  on  which 
the  performance  test  required  to  be  con¬ 
ducted  by  §  60.8  is  completed,  no  owner 
or  operator  subject  to  the  provisions  of 
this  subpart  shall  cause  to  be  discharged 
into  the  atmosphere: 

(l)  From  any  recovery  furnace  any 
gases  which: 

(i)  Contain  particulate  matter  in  ex¬ 
cess  of  0.10  g/dsem  (0.044  gr/dsef ) . 

(11)  Exhibit  35  percent  opacity  or 
greater. 
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(2)  From  any  smelt  dissolving  tank 
any  gases  which  contain  particulate 
matter  In  excess  of  0.15  g/Kg  ADP  (0.3 
Ib/ton  ADP) . 

(3)  From  any  lime  kiln  any  gases 
which: 

(1)  Contain  particulate  matter  in  ex¬ 
cess  of  0.15  g/dscm  (0.067  gr/dscf )  when 
gaseous  fossil  fuel  is  burned. 

(ii)  Contain  particulate  matter  in  ex¬ 
cess  of  0.30  g/dscm  (0.13  gr/dscf)  when 
liquid  fossil  fuel  is  burned. 

§  60.283  Standard  for  total  reduord  sul¬ 
fur  (TRS). 

(a)  On  and  after  the  date  on  which 
the  performance  test  required  to  be  con¬ 
ducted  by  §  60.8  is  completed,  no  owner 
or  operator  subject  to  the  provisions  of 
this  subpart  shidl  cause  to  discharged 
into  the  atmosphere : 

(1)  Prom  any  digester  system,  brown 
stock  washer  system,  multiple-effect 
evaporator  system,  black  liquor  oxida¬ 
tion  system,  or  condensate  stripper  sys- 
ton  any  gases  which  contain  TRS  in  ex¬ 
cess  of  5  parts  per  million  (ppm)  by 
volume,  except  as  provided  under  para¬ 
graph  (b)  of  this  section. 

(2)  Prom  any  recovery  furnace  any 
gases  which  contain  TRS  in  excess  of  5 
piun  by  volume. 

(3)  Prom  any  smelt  dissolving  tank 
any  gases  which  contain  TRS  in  excess 
of  0.025  g/Kg  ADP  (0.0125  Ib/ton  ADP) . 

(4)  Fr(xn  any  hme  kiln  any  gases 
which  ccmtaln  TRS  in  excess  of  5  iH^ni 
by  volume. 

(b)  The  Administrator  may  exempt  any 
new,  modified,  or  reconstructed  black  liq¬ 
uor  oxidation  system  or  brown  stock 
washer  system  at  an  existing  kraft  pulp 
mill  provided  the  owner  or  operator  dem¬ 
onstrates  that  ineinerating  the  exhaust 
gases  from  such  system  in  an  existing 
recovery  furnace  is  technologically  and 
economically  not  feasible.  Any  exempt 
system  will  become  subject  to  the  pro¬ 
visions  of  this  subpart  if  the  recovery 
furnace  is  changed  so  that  the  gases  can 
be  incinerated. 

§  60.284  Monitoring  of  oniiHsion^  and 
operations. 

(a)  Any  owner  or  operator  subject  to 
the  provisions  of  this  subpart  shall  in¬ 
stall,  calibrate,  maintain,  and  operate 
the  following  continuous  monitoring 
systems: 

(1)  A  continuous  monitoring  system 
to  monitor  and  record  the  opacity  of  the 
gases  discharged  into  the  atmosphere 
from  any  recovery  furnace.  The  span  of 
this  system  shall  be  set  at  50  percent 
opacity. 

(2)  A  continuous  monitcning  system, 
except  as  provided  in  paragraph  (b)  (1) 
of  this  section,  to  monitor  and  record 
the  concentratkm  of  TRS  emissions  dis¬ 
charged  into  the  atmosphere  from  any 
digester  syston,  brown  stock  washer  sys¬ 
tem,  multiple-effect  evaporator  system, 
black  liquor  oxidation  syst^n,  recovery 
furnace,  Ume  kiln,  or  condensate  strip¬ 
per  system.  The  span  shall  be  set  at  a 
TRS  ctmcentration  of  30  ppm. 

(8)  A  continuous  inonlt(n1ng  system 
to  monitor  and  record  the  percent  of 


oxygen  by  volume  In  the  gases  dis¬ 
charged  from  any  recovery  furnace  or 
lime  kiln.  The  continuous  monitoring 
system  shall  be  located  downstream  of 
the  control  device  (s)  for  the  recovery 
fimiace  or  lime  kiln,  and  all  measure¬ 
ments  shall  be  made  on  a  dry  basis.  The 
span  of  this  system  shall  be  set  at  20  per¬ 
cent  oxygen. 

(b)  Any  owner  or  operator  subject  to 
the  provisions  of  this  subpart  shall  in¬ 
stall,  calibrate,  maintain,  and  operate 
the  following  continuous  monitoring 
devices: 

(1)  A  monitoring  device  which  meas¬ 
ures  the  ccxnbustion  temperature  at  the 
point  of  incineration  of  effluent  gases 
which  are  emitted  from  any  digester  sys¬ 
tem,  brown  stock  washer  system,  multi¬ 
ple-effect  evaporator  system,  black  liq¬ 
uor  oxidation  systCTii,  or  condensate 
.stripper  system  and  which  are  com¬ 
busted  in  a  power  boiler  or  separate  in¬ 
cineration  unit.  The  monitoring  device 
is  to  be  certified  by  the  manufacturer  to 
be  accurate  within  ±2*  C  (±3.6®  P). 

(2)  For  any  lime  kiln  or  smelt  dis¬ 
solving  tank  using  a  scrubber  emission 
control  device: 

(i)  A  monitoring  device  for  the  con¬ 
tinuous  measurement  of  the  pressure 
loss  of  the  gas  stream  through  the  con¬ 
trol  equipment.  The  monitoring  device 
is  to  be  certified  by  the  manufacturer 
to  be  accurate  to  within  a  gage  pressure 
of  ±250  pascals  (ca.  ±  1  inch  water  gage 
pressure) . 

(ii)  A  monitoring  device  for  the  con¬ 
tinuous  measurement  of  the  scrubbing 
liquid  supply  pressiue  to  the  c(mtrol 
equipment.  The  monitoring  device  is  to 
be  certified  by  the  manufacturer  to  be 
accurate  within  ±5  percent  of  design 
scrubbing  liquid  supply  pressure.  The 
pressure  sensor  or  top  is  to  be  located 
close  to  the  scrubber  liquid  discharge 
point.  The  Administrator  may  be  con¬ 
sulted  for  approval  of  'alternative 
locations. 

(c)  Any  owner  or  operator  subject  to 
the  provisions  of  this  subpart  shall  cal¬ 
culate  and  record  on  a  daily  basis: 

(1)  Pour-hour  average  TRS  concen¬ 
trations  for  the  six  consecutive  foiu*- 
hour  periods  of  each  operating  day.  Each 
four-hour  average  shall  be  detennined 
as  the  arithmetic  mean  of  the  appro¬ 
priate  four  contiguous  one-hour  average 
total  rediiced  sulfur  concentrations  pro¬ 
vided  by  each  continuous  monitoring 
system  installed  under  paragraph  (a)  (2) 
of  this  section. 

(2)  Four-hour  average  oxygen  con¬ 
centrations  for  the  six  consecutive  four- 
hour  periods  of  each  operating  day  for 
the  recovery  furnace  and  lime  kiln. 
These  four-hour  averages  shall  corre¬ 
spond  to  the  four-hour  average  TRS  con¬ 
centrations  under  paragraph  (c)(1)  of 
this  section  and  shall  be  determined  as 
an  arithmetic  mean  of  the  iqipropriate 
four  contiguous  one-hour  average  oxy¬ 
gen  concentrations  provided  by  each 
continuous  monitoring  system  Installed 
under  paragraph  (a)  (3)  of  this  section. 

(d)  Any  owner  or  operator  of  a  re¬ 
covery  furnace  or  lime  kiln  subject  to 
the  provisions  of  this  subpart  shall: 


(1)  Correct  any  four-hour  average 
TRS  concentration  corresponding  to  a 
four-hour  average  oxygen  concentration 
that  is  in  excess  of  8  volume  percent 
for  the  recovery  furnace.  The  concentra¬ 
tion  shall  be  corrected  to  8  volume  per¬ 
cent  oxygen. 

(2)  Correct  any  four-hour  average 
TRS  concentration  corresponding  to  a 
four-hour  average  oxygen  concentration 
that  is  in  excess  of  10  volume  percent  for 
the  lime  kiln.  The  concentration  shall  be 
corrected  to  10  volume  percent  oxsrgen. 

(3)  Calculate  the  corrections  required 
in  {paragraphs  (d)  (1)  and  (2)  of  this 
section  according  to  the  following  equa¬ 
tion: 


whw: 

(-'l^oor=lhe  (our-liour  TK8  concentration  coircctcd  for 
oxygen. 

r»..,,=Uie  Ibur-bonr  average  measured  TR8  coucentra- 
tion  uncorrected  for  oxygen. 

-Y-the  volumetric  oxygen  concentration  in  percent¬ 
age  to  be  correct^  to  (8  percent  for  tbe  recovery 
furnace  and  10  percent  for  tbe  Ume  kiln). 

l'=tbo  measured  four-hour  average  volumetric 
oxygen  concentration  above  8  volume  percent 
for  the  recovery  furnance  and  atx>vc  10  volume 
percent  for  the  lime  kilm. 

<e)  For  the  purpose  of  reports  re¬ 
quired  under  §  60.7(c) ,  any  owner  or  <h>- 
erator  subject  to  the  provisions  of  this 
subpart  shall  report  periods  of  excess 
emissions  as  follows: 

(1)  For  emissions  from  the  recovery 
furnace: 

(1)  All  four-hour  averages  of  TRS 
concentrations  above  5  ppm. 

(ii)  All  six-minute  average  opacities 
that  exceed  35  percent,  except  that  5  per¬ 
cent  of  the  averages  may  exceed  35  per¬ 
cent  oimcity.  The  exception  does  not  ap¬ 
ply  to  excess  emissions  due  to  malfunc¬ 
tions,  startups,  or  shutdowns  of  the  facil¬ 
ity  or  control  device. 

(2)  For  emissions  from  the  lime  kiln: 
All  four-hour  average  TRS  concentra¬ 
tions  above  5  ppm,  except  that  6  percent 
of  all  four-hour  averages  of  TRS  con¬ 
centrations  are  not  considered  to  be  ex¬ 
cess  emissions  if  they  are  less  than  10 
ppm.  The  exception  does  not  apply  to 
excess  emissions  due  to  malfimctions, 
startups,  or  shutdowns  of  the  facility  or 
control  device. 

(3)  For  emissions  from  the  digester 
system,  brown  stock  washer  system,  mul¬ 
tiple-effect  evaporator  system,  black  liq¬ 
uor  oxidation  system,  or  condensate 
stripper  system  where  the  gases  are  in¬ 
cinerated  in  a  device  other  than  a  re¬ 
covery  furnace  or  lime  kiln:  All  four- 
hour  average  TRS  concentrations  above 
5  ppm,  unless  the  requirements  of  para¬ 
graph  (b)(1)  of  this  section  are  met. 

§  60.285  Test  methods  and  procedures. 

(a)  Reference  methods  in  Appendix  A 
of  this  part,  except  as  provided  under 
S  60.8(b) ,  shall  be  used  to  determine  com¬ 
pliance  with  S  60.282(a)  as  follows: 

(1)  Method  5  for  the  concentration 
of  particulate  matter  and  the  associated 
molstme  content, 

(2)  Method  1  for  sample  and  velocity 
traverses, 

(3)  When  determining  compliance 
with  9  60.282(a)  (2) ,  Method  2  for  velocity 
and  volumetric  fiow  rate. 
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(4>  Method  3  for  gas  analysis,  and 

(5)  Method  9  for  visible  emissions. 

(b)  For  Method  5,  the  sampling  time 
for  each  run  shall  be  at  least  60  minutes 
and  the  sampling  rate  shall  be  at  least 
0.85  dscm/hr  (0.53  dscf/min)  except 
that  shorter  sampling  times,  when  neces¬ 
sitated  by  process  variables  or  other  fac¬ 
tors,  may  be  approved  by  the  Adminis¬ 
trator.  Water  shall  be  used  as  the  cleanup 
solvent  instead  of  acetone  in  the  sample 
recovery  procedure  outlined  in  Method  5. 

(c)  Method  17  (in-stack  filtration) 
may  be  used  as  an'altemate  method  for 
Method  5  for  determining  compliance 
with  §  60.282(a)  (1)  (1) :  Provided,  That 
a  constant  value  of  0.009  g/dscm  (0.004 
gr/dscf )  is  added  to  the  results  of  Method 
17  and  the  stack  temperature  is  no 
greater  than  205*  C  (ca.  400'  P) .  Water 
shall  be  used  as  the  cleanup  solvent  in¬ 
stead  of  acetone  in  the  sample  recovery 
procedure  outlined  in  Method  17. 

(d)  For  the  purpose  of  determining 
compliance  with  §  60.283(a)  (1),  (2),  (3), 
and  (4),  the  following  reference  methods 
shall  be  used: 

(1)  Method  16  for  the  concentration 
of  TRS, 

(2)  Method  3  for  gas  analysis,  and 

(3)  When  determining  compliance 
with  §  60.283(a)  (3) ,  Method  2  for  veloc¬ 
ity  and  volumetric  flow  rate. 

(e)  All  concentrations  of  particulate 
matter  and  TRS  from  the  lime  kiln  and 
recovery  furnace  that  are  measured  as 
required  by  this  section  shall  be  corrected 
to  10  volume  percent  oxygen  and  8  vol¬ 
ume  i>ercent  oxygen,  respectively,  when 
the  oxygen  concentrations  exceed  these 
values. 

Appendix  A — Reference  Methods 

2.  Method  16  and  Method  17  are  added 
to  Appendix  A  as  follows: 

*  *  •  •  • 

Method  16 — Semicontinuous  Determina¬ 
tion  OF  Sulfur  Emissions  From  Station¬ 
ary  Sources 

1.  Principle  and  applicability 

1.1  Principle.  A  gas  sample  is  extracted 
from  the  emission  source  and  diluted  with 
clean  dry  air.  An  aliquot  of  the  diluted  sample 
Is  then  analyzed  for  gaseous  sulfur  com¬ 
pounds  by  gas  chromatographic  (QC)  sepa¬ 
ration  and  flame  photometric  (FPD)  detec¬ 
tion.  Two  GC/FPD  analytical  systems 
equipped  with  suitable  columns  are  used  for 
resolution  of  both  low  and  high  molecular 
weight  TRS  compounds. 

1.2  Applicability.  Tills  method  is  applica¬ 
ble  for  determination  of  TRS  compounds 
when  specified  by  an  applicable  subpart. 

2.  Range  and  sensitivity 

2.1  Range.  The  maximum  limit  of  the 
FPD  for  each  sulfur  compound  is  about  1 
ppm.  This  limit  is  expanded  by  dilution  of 


the  sample  gas  before  analysis.  Kraft  mill 
gas  samples  are  normally  diluted  tenfold 
(10:1),  resulting  in  an  upper  limit  of  about 
10  ppm  for  each  compound. 

2.2  Sensitivity.  The  minimum  detectable 
concentration  of  the  FPD  is  less  than  50  ppb. 

3.  Interferences 

3.1  Moisture  condensation.  Moisture  con¬ 
densation  in  the  sample  delivery  system,  the 
analytical  column,  or  the  FPD  burner  block 
can  cause  losses  or  interferences.  Ihls  poten¬ 
tial  is  eliminated  by  heating  the  sample  line, 
and  by  conditioning  the  sample  with  dry 
dilution  air  to  lower  its  dew  point  below  the 
operating  temperature  of  the  GC/FPD  ana¬ 
lytical  system  prior  to  analysis. 

3.2  Carbon  monoxide  and  carbon  dioxide. 
CO  and  CO,  have  a  substantial  desensitizing 
effect  on  the  detector  even  after  10:1  dilu¬ 
tion.  This  potential  interference  is  eliminated 
by  eluting  CO  and  CO,  with  the  “air  peak” 
prior  to  elution  of  any  sulfur  compound. 

3.3  Particulate  matter.  Particulate  matter 
in  gas  samples  can  cause  Interference  by 
eventual  clogging  of  the  analytical  system. 


This  interference  is  eliminated  by  use  of  a 
Altered  probe  described  in  Section  5.1.1. 

4.  Precision 

4.1  Calibration  precision.  A  series  of  three 
consecutive  injections  of  the  same  calibra¬ 
tion  gas,  at  any  dilution,  should  produce 
results  ^ich  do  not  vary  by  more  than 
±3%  from  the  mean  of  the  three  injections. 

4.2  Calibration  drift.  The  calibration 
drift  determined  from  the  mean  of  three 
injections  made  at  the  beginning  and  end 
of  any  8-hour  period  should  not  exceed  ±3  % . 

5.  Apparatus 

6.1.1  Probe.  Figure  16-1  Illustrates  the 
probe  used  in  lime  kilns  and  other  sources 
where  slgniflcant  amounts  of  particulate 
matter  are  present.  The  probe  is  designed 
with  the  deflector  shield  placed  between  the 
sample  and  the  gas  inlet  holes  and  the  glass 
wool  plugs  to  reduce  clogging  of  the  filter 
and  possible  adsorption  of  sample  gas.  The 
exposed  portion  of  the  probe  between  the 
sampling  port  and  the  sample  line  is  heated 
with  heating  tape. 


Figure  16- 2.  Sampling  and  dilution  apparatus. 


6.1.2  Sample  line — %6  Inch  Inside  diameter 
Dekoron  FEa»  Teflon*  tubing,  heated  to  120* 
C.  This  temperature  la  controlled  by  a  ther¬ 
mostatic  heater. 

5.1.3  Sample  pump — Leakless  Teflon 
coated  diaphragm  type  or  equivalent.  The 
pump  head  is  heated  to  120*  C  by  enclosing 
it  in  the  sample  dilution  box  (5.2.4  below). 

5.2  Dilution  system — A  schematic  diagram 
of  the  dynamic  dilution  system  is  given  in 
Figure  16-2.  The  dilution  system  is  con- 


*  Mention  of  trade  names  or  specific  prod¬ 
ucts  does  not  constitute  an  endorsement  by 
the  Environmental  Protection  Agency. 


structed  such  that  all  sample  contacts  are 
made  of  inert  materials.  The  dilution  svs- 
tem  which  is  heated  to  120*  C,  must  be  capa¬ 
ble  of  a  minimum  of  10:1  dilution  of  sample. 
Equipment  used  in  the  dilution  system  is 
listed  below: 

5.2.1  Dilution  pump— Model  A-150 
Komhyr  Teflon  positive  displacement  type, 
non-adjustable  160  cc/min.  ±2.0%,  or  equiv¬ 
alent,  per  dilution  stage.  A  10:1  dilution  of 
sample  is  accomplished  by  combining  150 
cc  of  sample  with  1350  cc  of  clean  dry  air  as 
shown  in  Figure  16-2. 

,  5.2.2  Valves — ^Three-way  Teflon  solenoid 
or  manual  type. 
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F1nu»"2  IF-l.  Probe  used  for  gas  containing  high  oarticulate  loadings. 


Description  of  Figure  16-1 

1.  14”  male  connector  Ys”  pipe  size. 

2.  A  Gelmani  filter — this  filter  has  glass 
wool  inside. 

3.  1"  pipe  «ap  which  is  drilled  out  and 
welded  on  the  end  of  the  Gelman  filter. 

4.  stainless  steel  tubing  with  ‘four 
lie"  holes  drilled  all  the  way  through  both 
sides.  These  bolee  are  V4''  apart.  The  tubing 
is  also  packed  with  glass  wool  inside. 

6.  Vi"  cap  for  capping  end  of  tubing. 

6.  1"  stainless  steel  pipe  thread  at  both 
ends,  four  *4"  holes  or  drilled  all  the  way 
through  both  sides.  These  holes  are  1"  apart. 

7.  1V4"  clamps. 

8.  A  V-type  defiector. 

9.  1”  pipe  cap. 

5.2.3  Tubing — Tefion  tubing  and  fittings 
are  used  throughout  from  the  sample  probe 
to  the  GC/PPD  to  present  an  inert  surface 
for  sample  gas. 

6.2.4  Box — ^Insulated  box,  heated  and 
maintained  at  120*  C,  of  sufficient  dimensions 
to  bouse  dilution  apparatus. 

5.2.5  Flowmeters — Rotameters  or  equiva¬ 


lent  to  measure  fiow  from  0  to  1500  ml/mln 
±1%  per  dilution  stage. 

6.3  Gas  Chromatograph  Columns — ^Two 
types  of  columns  are  used  for  separation  of 
low  and  high  molcular  weight  sulfur  com¬ 
pounds: 

6.3.1  Low  Molecular  Weight  Sulfur  Com¬ 
pounds  Column  (GC/FPD-1) . 

5.3. 1.1  Separation  Column — 11  m  by  2.16 
mm  (36  ft  by  0.085  in)  inside  diameter  Teflon 
tubing  packed  with  30/60  mesh  Teflon  coated 
with  5%  polyphenyl  ether  and  0.05%  ortho- 
phosphoric  acid,  or  equivalent  (see  Figure 
16-3). 

5.3. 1.2  Stripper  or  Precolumn — 0.6  m  by 
2.16  mm  (2  ft  by  0.085  in)  inside  diameter 
Tefion  tubing  packed  as  in  5.3.1. 

5.3.1. 3  Sample  Valve — ^Teflon  ten-port  gas 
sampling  valve,  equipped  with  a  10  ml  sample 
loop,  actuated  by  compressed  air  (Figure 
16-3). 

5.3. 1.4  Oven — For  containing  sample 
valve,  stripper  column  and  separation  col- 
umm.  The  oven  should  be  capable  of  main¬ 
taining  an  elevated  temperature  ranging 
from  ambient  to  100°  C,  constant  within 
±1*  C. 


SAWfllNG  VUVE 


Figurt  16-3.  Gas  chroinatographic'flame  pholomevk  analyzan 


FEDERAL  REGISTER,  VOL  41,  Na  187— FRIDAY,  SEPTEMBER  S4,  1976 


PROPOSED  RULES 


42019 


5.3.1.5  Temperature  Monitor — Thermo¬ 
couple  pynuneter  to  measure  column  even, 
detector,  and  exhaust  temperature  ±1*  C. 

53.1.6  Flow  System — Gas  metering  system 
to  measure  sample  flow,  hydrogen  flow,  oxy¬ 
gen  flow  and  nitrogen  carrier  gas  flow. 

6.3. 1.7  Detector — Flame  photometric  de¬ 
tector. 

5.3. 1.8  Electrometer — Capable  of  full  scale 
ampllflcation  of  linear  ranges  of  10  *  to  10-* 
amperes  full  scale. 

63.1.9  Power  Supply — Capable  of  deliver¬ 
ing  up  to  750  volts. 

6.3.1.10  Recorder — Compatible  with  the 
output  voltage  range  of  the  electrometer. 

6.33  High  Molecular  Weight  Compounds 


Column  (GC/FPD-n). 


TO  INSTRUMENTS 
AND 

DILUTION  SYSTEM 


FLOWMETER 


DRIER 


DILUENT 

AIR 

OR 

NITROGEN 


STIRRER 


CONSTANT 
TEMPERATURE 
BATH 


PERMEATION  GLASS 
TUBE  CHAMBER 


Figure  16-4.  Apparatus  for  field  calibration. 


5.33.1  Separation  Column — 3.05  m  by  2.16 
mm  ( 10  ft  by  0.085  In.)  inside  diameter  Teflon 
tubing  packed  with  30/60  mesh  Teflon  coated 
with  10  percent  Triton  X-305,  or  equivalent. 

53.2.2  Sample  Valve — ^Teflon  six-port  gas 
sampling  valve  equipped  with  a  10  ml  sam¬ 
ple  loop,  actuated  by  compressed  air  (Figure 
16-3). 

5.33.3  Other  Components — All  compo¬ 
nents  same  as  in  5.3. 1.4  to  5.3.1.10. 

5.4  Calibration — Permeation  tube  system 
(Flgiu-e  16  4). 

5.4.1  Tube  Chamber — Glass  chamber  of 
sufficient  dimensions  to  house  permeation 
tubes. 


5.43  Mass  Flowmeters — Two  mass  flow¬ 
meters  in  the  range  0-3  1/min.  and  0-10 
1/mln.  to  measure  air  flow  over  permeation 
tubes  at  ±2%.  These  flowmeters  shall  be 
cross-calibrated  at  the  beginning  of  each  test. 
Using  a  convenient  flow  rate  in  the  measuring 
range  of  both  flowmeters,  set  and  monitor 
the  flow  rate  of  gas  over  the  permeation 
tubes.  Injection  of  calibration  gas  generated 
at  this  flow  rate  as  measured  by  one  flow¬ 
meter  followed  by  injection  of  calibration 
gas  at  the  same  flow  rate  as  measured  by  the 
other  flowmeter  should  agree  within  the  spec¬ 
ified  precision  limits.  If  they  do  not,  then 
there  is  a  problem  with  the  mass  flow  meas¬ 
urement.  Each  mass  flowmeter  shall  be  cali¬ 
brated  prior  to  the  first  test  with  a  wet  test 
meter  and  thereafter,  at  least  once  each  year. 

5.4.3  Constant  Temperature  Bath — Ca¬ 
pable  of  maintaining  permeation  tubes  at 
certification  temperature  of  30°  C  within 
±0.1/  C. 

5.4.4  Temperature  Monitor — ^Thermome¬ 
ter  or  equivalent  to  monitor  bath  tempera¬ 
ture  within  ±0.1°  C. 

6.  Reagents 

6.1  Fuel.  Hydrogen  (HJ  prepurifled  grade 
or  better. 

63  Combustion  Gas.  Oxygen  (O^)  re¬ 
search  purity  or  better. 

6.3  Carrier  gas.  Nitrogen  (Nj)  prepurified 
grade  or  better. 


6.4  Diluent.  Air  containing  less  than  0.5 
ppb  total  sulfur  compounds  and  less  than  10 
ppm  each  of  moisture  and  total  hydrocar¬ 
bons,  and  filtered  using  MSA  filters  46727 
and  79030,  or  equivalent.  Removal  of  sulfur 
compounds  can  be  verified  by  injecting  dilu¬ 
tion  air  only,  described  in  Section  8.4. 

6.5  Compressed  Air.  60  psig  for  GC  valve 
actuation. 

6.6  Calibration  Gases.  Permeation  tubes 
gravimetrically  calibrated  and  certified  at 
30.0°  C. 

7.  Pre-test  Procedures 

7.1  After  the  complete  measurement  sys¬ 
tem  has  been  set  up  at  the  site  and  verified 
to  be  operational,  the  following  procedures 
shall  be  completed  before  sampling  is  initia¬ 
ted. 

7.1.1  Flowmeter  Calibration  and  Leak 
Test — Appropriate  calibration  and  leak  test 
procedures  shall  be  employed  to  verify  the 
accuracy  and/or  integrity  of  all  flowmeters, 
sample  lines,  and  connections.  For  compo¬ 
nents  under  negative  pressure  (lines  and 
connections  upstream  of  the  sample  pump) 
a  leak  test  is  performed  using  the  sample 
pump  to  pull  a  vacuum.  Attach  the  probe 
end  of  the  sample  line  to  a  manometer  or 
vacuum  gauge,  start  the  pump  and  pull 
greater  than  50  mm  (2  in.)  Hg  vacuum.  Close 
off  the  pump  outlet,  then  stop  the  pump  and 
ascertain  that  there  is  no  leak  for  5  mlmites. 


For  components  subject  to  positive  pressure, 
leak  tests  shall  be  performed  at  each  joint  by 
applying  a  liquid  (detergent  In  water,  for 
example)  which  will  foam  In  the  presence 
of  a  leak. 

Since  the  complete  dilution  system  and 
GC/FPD  is  calibrated  prior  to  and  follow¬ 
ing  each  test,  the  precise  calibration  of  each 
component  is  not  critical.  However,  these 
components  should  be  verified  to  be  operat¬ 
ing  properly.  This  verification  can  be  per¬ 
formed  by  observing  the  response  of  flow¬ 
meters  or  of  the  GC  output  to  changes  in 
flow  rates  or  calibration  gas  concentrations 
and  ascertaining  the  response  to  be  within 
predicted  limits.  If  any  component,  or  if  the 
complete  system  fails  to  respond  in  a  normal 
and  predictable  manner,  the  source  of  the 
discrepancy  shall  be  identified  and  corrected 
before  proceeding. 

7.1.2  Mass  Flowmeter  Calibration — Since 
an  sample  calculations  are  based  on  the  ac¬ 
curacy  of  air  flow  measured  by  the  mass  flow¬ 
meters,  it  is  essential  that  the  cross-calibra¬ 
tion  check  of  Section  5.4.2  be  followed. 

7.1.3  Prior  to  any  sampling  run,  calibrate 
the  system  using  the  procedures  set  forth  in 
Section  8.  If  more  than  one  run  is  performed 
during  any  24-hour  period,  a  calibration  need 
not  be  performed  prior  to  the  second  and 
any  subsequent  runs.  The  calibration  must, 
however,  be  verified  as  prescribed  in  Section 
8,  after  the  last  run  made  within  the  24-hour 
period. 

8.  Calibration 

8.1  General  considerations.  This  section 
outlines  steps  to  be  followed  for  use  of  the 
GC/FPD  and  the  dilution  system.  The  pro¬ 
cedure  does  not  include  detailed  instruc¬ 
tions  because  operation  of  these  systems  Is 
complex,  and  it  requires  an  understanding  of 
the  individual  system  being  used.  Each 
system  should  include  a  written  operating 
manual  describing  in  detail  the  operating 
procedures  associated  with  each  component 
in  the  measurement  system.  In  addition,  the 
operator  should  be  familiar  with  the  operat¬ 
ing  principles  of  the  components;  particu¬ 
larly  the  GC/FPD.  The  references  cited  at  the 
end  of  this  method  are  recommended  for 
review  for  this  purpose. 

8.2  Permeation  Tubes.  Under  the  follow¬ 
ing  procedure,  accurately  known  concentra¬ 
tions  ( ±  1  % )  of  a  variety  of  sulfur  com¬ 
pounds  are  generated  by  passing  clean  dry 
air  or  other  diluent  gas  over  permeation 
tubes,  each  containing  a  specific  sulfur 
compound  as  a  permeant.  These  tubes 
consist  of  hermetically  sealed  PEP  Teflon 
tubing  in  which  a  liquefied  gaseous  sub¬ 
stance  is  enclosed.  The  enclosed  gas 
permeates  through  the  tubing  wall  at  a 
constant  rate.  When  the  temperature  is 
constant,  calibration  gases  covering  a  wide 
range  of  known  concentrations  can  be  gen¬ 
erated  by  varying  and  accurately  measuring 
the  flow  rate  of  diluent  gas  passing  over  the 
tubes.  These  calibration  gases  are  used  to 
calibrate  the  GC/FPD  system  and  the  dilu¬ 
tion  system. 

8.3  Calibration  Procedure.  Assemble  the 
permeation  tube  calibration  apparatus  as  de¬ 
picted  in  Figure  16-4.  Insert  the  permeation 
tubes  into  the  glass  tube  chamber.  Check  the 
bath  temperature  to  assure  agreement  with 
the  calibration  temperature  of  the  tubes 
within  ±0.1°  C.  A  temperature  of  30°  C  is 
recommended  for  the  sulfur  gas  tubes.  Allow 
twenty-four  hours  for  the  tubes  to  equili¬ 
brate.  When  equilibrated,  vary  the  flow  rate 
of  diluent  air  flowing  over  the  tubes  to  pro¬ 
duce  the  desired  concentrations  for  calibrat¬ 
ing  the  analytical  and  dilution  systems.  The 
air  flow  across  the  tubes  must  at  all  times 
exceed  the  flow  requirement  of  the  analytical 
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systems.  The  concentration  In  parts  per  mil¬ 
lion  generated  by  a  tube  containing  a  spe¬ 
cific  permeant  can  be  calculated  as  follows: 


wliere: 

C=Conceiitration  of  pennoaiit  produced  in  ppm. 
Pf'=  Permeation  rate  of  thetubein/ig'min. 


Af= Molecular  weight  of  the  permeant 


L= Flow  rate,  1/niin,  of  air  over  permeant  ®20°C,  760  inm 

Hr- 

if=Uascoustantat20'Caiid7e0mm  Hg=24.04  1/g  mole 


8.4  Operating  Conditions  for  GC/FPD 
Systems. 

8.4.1  Low-Molecular  Weight  Sulfur  Com¬ 
pounds — The  operating  parameters  for  the 
GC/FPD  system  used  for  low  molecular 
weight  compounds  are  as  follows:  nitrogen 
carrier  gas  flow  rate  of  50  cc/minute,  exhaust 
temperature  of  110°  C,  detector  temperature 
of  105°  C,  oven  temperature  of  40°  C,  hy¬ 
drogen  flow  rate  of  80  cc/minute,  oxygen 
flow  rate  of  20  cc/minute,  and  sample  flow 
rate  between  20  and  80  cc  /minute. 

8.4.2  High-Molecular  Weight  Sulfur  Com¬ 
pounds — The  operating  parameters  for  the 
GC/FPD  system  for  high  molecular  weight 
compounds  are  the  same  as  in  8.4.1.  except: 
oven  temperature  of  70°  C,  and  nitrogen 
carrier  gas  flow  of  100  cc/minute. 

8.5  Calibration  of  GC/PPD  Analysis  Sys¬ 
tems.  Generate  a  series  of  three  or  more 
known  concentrations  spanning  the  linear 
range  of  the  FPD  (approximately  0.05  to  1.0 
ppm)  for  each  sulfiu*  compound  anticipated 
to  be  present  in  the  gas  stream  analyzed. 
Bypassing  the  dilution  system,  inject  these 
standards  into  the  GC/FPD  analyzers  and 
monitor  the  responses.  Three  injects  for  each 
concentration  must  yield  the  precision  de¬ 
scribed  in  Section  4.1.  Failure  to  attain  this 
precision  Ls  an  indication  of  a  problem  in 
the  calibration  or  analytical  system.  Any 
such  problem  must  be  identified  and  cor¬ 
rected  before  proceeding.  Peak  heights, 
rather  than  integrated  areas,  have  proven 
satisfactory;  however,  integrated  areas  may 
be  required  for  alternate  columns  or  instru¬ 
mentation. 


8.5.  Calibration  Curves — Plot  the  GC/ 
FPD  responses  in  current  (amperes)  versus 
their  causative  concentrations  in  ppm  on 
log-log  coordinate  graph  paper  for  each  sul¬ 
fur  compound  calibrated. 

8.6  Calibration  of  Dilution  System.  Gen¬ 
erate  a  known  concentration  of  hydrogen 
sulfide  vising  the  permeation  tube  system. 
Adjust  the  flow  rate  of  diluent  air  for  the 
first  dilution  stage  so  that  the  desired  level 
of  dilution  is  approximated.  Inject  the 
diluted  is  approximated.  Inject  the  diluted 
calibration  gas  Into  GC/FPD-I  and  monitor 
its  response.  Three  injects  for  each  dilution 
must  yield  the  precision  described  in  Section 
4.1.  Failure  to  attain  this  precision  in  this 
step  is  an  indication  of  a  problem  in  the 
dilution  system.  Any  such  problem  must  be 
identified  and  corrected  before  proceeding. 
Using  the  calibration  curve  for  H^S  (de¬ 
veloped  under  8.4.1)  determine  the  diluted 
calibration  gas  concentration  in  ppm.  Then, 
calculate  the  dilution  factor  as  the  ratio  of 
the  calibration  gas  concentration  before 
dilution  to  the  diluted  calibration  gas  con¬ 
centration  determined  under  this  paragraph. 
Repeat  this  procedvire  for  each  stage  of  dilu¬ 
tion  required. 


9.  Sampling  and  analysis  procedure 


9.  Sampling.  Insert  the  sampling  probe 
into  the  test  port  making  certain  that  no 
dilution  air  enters  the  stack  through  the 
port.  Begin  sampling  and  dilute  the  sample 
approximately  10:1  using  the  dilution  sys¬ 
tem  shown  In  Figure  16-2.  Note  that  the 
precise  dilution  factor  Is  that  which  is  deter¬ 


mined  in  paragraph  8.5.  Condition  the  en¬ 
tire  s^tem  with  sample  lor  a  minimum  of  16 
minutes  prior  to  commencing  analysis. 

9.2  Analysis.  Aliquots  of  diluted  sample 
are  injected  simultaneously  into  both  GC/ 
FPD  analyzers  for  analysis.  QC/PPD-I  is  used 
to  measure  the  low-molecular  weight  reduced 
sulfur  compounds.  The  low  molecular  weight 
compounds  include  hydrogen  sulfide,  sulfur 
dioxide,  methyl  mercaptan,  ethyl  mercap¬ 
tan,  and  dimethyl  sulfide.  GC/FPD-II  is  used 
to  resolve  the  high-molecular  weight  com¬ 
pounds.  The  high  molecular  weight  com¬ 
pounds  include  propyl  mercaptan,  butyl  mer¬ 
captan,  dimethyl  disulfide,  dlpropyl  sulfide, 
and  dlbutyl  sulfide. 

9.2.1  Analysis  of  Low-Molecular  Weight 
Sulfur  Compounds — The  sample  valve  is  ac¬ 
tuated  for  one  to  three  minutes  in  which 
time  an  aliquot  of  diluted  sample  is  Injected 
into  the  stripper  column  and  analytical 
column.  The  valve  is  then  de-actuated  for 
approximately  fifteen  minutes  in  which  time, 
the  analytical  column  continues  to  be  fore- 
flushed,  the  stripper  column  is  backflushed, 
and  the  sample  loop  is  refilled.  Monitor  the 
respionses.  The  elution  time  for  each  com¬ 
pound  will  be  determined  during  calibra¬ 
tion. 

9.2.2  Analysis  of  High-Molecular  Weight 
Sulfur  (Compounds — The  procedure  is  essen¬ 
tially  the  same  as  above  except  that  no 
stripper  column  is  needed. 

9.2.3  Sample  Run — A  sample  run  is  com¬ 
posed  of  16  individual  analyses  (Injects)  per¬ 
formed  over  a  period  of  not  less  than  3  hours 
or  more  than  C  hours. 


9.2.4  Observation  for  Clogging  of  Probe — 
If  reductions  in  sample  concentrations  are 
observed  during  a  sample  run  that  cannot  be 
explained  by  process  conditions,  the  sam¬ 
pling  must  be  interrupted  to  determine  if 
the  sample  probe  is  clogged  with  particulate 
matter.  After  each  run,  the  sample  probe 
must  be  inspected  and,  if  necessary,  dis¬ 
mantled  and  cleaned. 

10.  Post-Test  procedures 

10.  Recalibration.  After  each  run,  or  after 
a  series  of  runs  made  within  a  24-hour  pe¬ 
riod,  perform  a  partial  recalibration  using  the 
procedures  in  Section  8.  Only  H^S  (or  other 
permeant)  need  be  used  to  recidlbrate  the 
GC/FPD  analysis  system  (8.4)  and  the  dilu¬ 
tion  system  (8.5) . 

10.  Determination  of  Calibration  Drift. 
Compare  the  calibration  curves  obtained 
prior  to  the  runs,  to  the  calibration  curves 
obtained  under  paragraph  10.1.  The  calibra¬ 
tion  drift  must  not  exceed,  the  limits  set 
forth  in  paragraph  4.2.  If  the  drift  exceeds 
this  limit,  the  intervening  run  or  runs  shall 
be  considered  not  valid. 

11.  Calculations 

11.1  Determine  the  concentrations  of  each 
reduced  sulfur  compound  detected  directly 
from  the  calibration  curves. 

11.2  Calculation  of  TRS.  Total  reduced 
sulfur  will  be  determined  for  each  analysis 
made  by  summing  the  concentrations  of  each 
reduced  sulfur  compound  resolved  during  a 
given  analysis. 


TUS^LClIjS,  IMcSll,  2DMS,  x)d  Equation  16-2 

wlierp 

TR.S=Tolal  rt'diiood  sulfur  in  ppm,  wot  basis. 

II 28  =  Hydrogen  sulfide,  ppm. 

MeSH=Methyl  mercaptan,  ppm. 

DMS  =  Dimetliyl  .siilflde,  ppm. 

DMI)S  =  Dimethyl  disulfide,  ppm. 

3'=01her  reduced  sulfur  coniiiounds. 
d=Dilution  factor,  dimensionless. 

11.3  Average  TKS.  Tlie  average  TKS  will  l>o  determined  as  follows; 


N 

=  1  TRSi 

A\g.  TRS  — ^  (l  —  Bwo)  Equation  lG-3 


where: 

Avg.  TRS=Average  total  reduced  sulfur  in  ppm,  dry  basis. 

7’i{.S’i=Toial  reduced  sulfur  in  ppm  as  determined  by  Equation  16-2. 

1V= Number  of  analyses  performed. 

Btt’0= Fraction  of  volume  of  water  vapor  in  the  gas  stream  as  determined  by  Method  4— Determination  of 
Moisture  in  Stack  Gases  (36  FR  24887). 
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Method  17 — Determination  of  Particuu4te 
Emissions  From  Stationary  Sources  (In- 
Stack  Filtration  Method) 

Introduction.  Particulate  matter  is  not  an 
absolute  quantity;  rather  it  is  a  variable 
which  is  a  function  of  temperature  and  pres¬ 
sure.  For  this  reason,  particulate  matter 
emission  regulations  and/or  associated  test 
methods  must  define  or  take  cognizance  of 
the  temperature  and  pressure  at  which  par¬ 
ticulate  matter  is  to  be  measured.  If  tempera¬ 
ture  is  not  defined,  and  if  the  effect  of  tem¬ 
perature  upon  the  quantity  of  particulate  in 
an  effluent  gas  is  unknown,  then  the  par¬ 
ticulate  emission  regulation  may  be  variable. 
The  range  of  pressure  which  exist  from  source 
to  source  is  of  negligible  importance. 

In  Method  5,  250°  F  is  established  as  a 
nominal  reference  temperature.  Thus,  where 
Method  5  is  specified  under  an  applicable 
subpart,  particulate  matter  is  defined  with 
respect  to  temperature.  In  order  to  maintain 
this  indicated  temperature.  Method  5  in¬ 
cludes  a  heated  glass  sample  probe  and  a 
heated  filter  holder.  This  equipment  is  cum¬ 
bersome  and  requires  care  in  its  operation. 
Therefore,  where  particulate  matter  concen¬ 
trations  (over  the  normal  range  of  tempera¬ 
ture  associated  with  a  specified  source  cate¬ 
gory)  are  known  to  be  Independent  of  tem¬ 
perature,  it  is  desirable  to  eliminate  the  glass 
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probe  and  heating  system,  and  sample  at 
stack  temperature. 

This  method  describes  an  In-stack  sampling 
system  and  sampling  procedures  tor  use 
where  particulate  matter  concentrations  are 
independent  of  temperature.  It  may  be  used 
to  conduct  performance  tests  under  40  CFR 

60.8  within  specified  conditions,  or  when  ap¬ 
proved  by  the  Administrator. 

1.  Principle  and  applicability 

1.1  Principle.  Particulate  matter  is  with¬ 
drawn  Isoklnetically  from  a  gas  stream  and 
collected  on  a  glass  fiber  filter  maintained  at 
stack  temperature.  The  particulate  matter 
mass  is  determined  gravimetrically  after  re¬ 
moval  of  uncombined  water. 

1.2  Applicability.  This  method  applies  to 
the  measurement  of  particulate  matter  emis¬ 
sions  from  stationary  sources  and  is  used  to 


determine  compliance  with  new  source  per¬ 
formance  standards,  when  specifically  pro¬ 
vided  for  in  an  applicable  subpart  of  the 
standards.  This  method  Is  not  applicable 
when  stack  gases  are  saturated  with  water 
vapor  or  when  the  projected  cross-sectional 
are  of  the  probe  extension-filter  holder 
assembly  (when  inserted  halfway  into  the 
.stack)  covers  more  than  3%  of  the  stack 
cross-sectional  area  (see  Section  4.1.2). 

2.  Apparatus 

2.1  Sampling  train.  A  schematic  of  the 
sampling  train  used  in  this  method  is  shown 
in  Figure  17-1.  Construction  details  for 
many,  but  not  all,  of  the  train  components 
are  given  in  APTD-0581:  for  changes  from  the 
APTD-0581  document  and  for  allowable  mod¬ 
ifications  to  Figure  17-1,  consult  with  the 
Administrator. 


STACK  IMPINGES  TRAIN  OPTIONAL,  MAY  BE  REPLACED 

wall  by  an  equivalent  condenser 


Figure  171.  Particulate  sampling  train,  ettuippr’d  with  in  stack  filter. 


The  operating  and  maintenance  procedures 
for  many  of  the  sampling  train  components 
are  described  in  APTI>-0576.  Since  correct 
usage  is  important  in  obtaining  valid  re¬ 
sults,  all  users  should  read  the  APTI>-0576 
document  and  adopt  the  operating  and  main- 
tenace  procedures  outlined  in  it,  unless  oth¬ 
erwise  specified  herein. 

2.1.1  Probe  nozzle — Stainless  steel  (316) 
with  sharp,  tapered  leading  edge.  The  angle 
of  taper  shall  be  t^30*  and  the  taper  shall  be 
on  the  outside  to  preserve  a  constant  in¬ 
ternal  diameter.  The  probe  nozzle  shall  be  of 
the  button-hook  or  elbow  design,  unless  oth¬ 
erwise  approved  by  the  Administrator.  The 
nozzle  shall  be  constructed  from  seamless 
stainless  steel  tubing.  Other  configurations 
and  construction  material  may  be  used  sub¬ 
ject  to  approval  from  the  Administrator. 

A  range  of  sizes  suitable  for  isokinetic 
sampling  should  be  available,  e.g.,  0.32  cm 
(^  in.)  up  to  1.27  cm  (>4  in.)  (or  larger  if 
higher  volume  sampling  trains  are  used)  in¬ 
side  diameter  (ID)  nozzles  in  increments  of 
0.16  cm  (^s  in.) .  Each  mozzle  shall  be  cali¬ 
brated  according  to  the  procedures  outlined 
in  the  calibration  section. 

2.1.2  Filter  Holder.  The  In-stack  filter 
holder  shall  be  constructed  of  borosilicate  or 
quartz  glEiss  or  stainless  steel;  if  a  gasket 
is  used,  it  shall  be  made  of  silicone  rubber, 
teflon,  or  stainless  steel.  Other  holder  and 
gasket  materials  may  be  used  with  approval 
from  the  Administrator.  The  filter  holder 
shall  be  designed  to  provide  a  positive  seal 
against  leakage  from  the  outside  or  around 
the  filter. 


2.1.3  Probe  Extension — Any  suitable  rigid 
probe  extension  may  be  used  after  the  filter 
holder.  Flexible  tubing  may  also  be  used  be¬ 
tween  the  probe  extension  and  the  con¬ 
denser. 

2.1.4  Pitot  tube — Type  S,  or  other  device 
approved  by  the  Administrator,  attached  to 
probe  extension  to  allow  constant  monitoring 
of  the  stack  gas  velocity.  The  face  openings 
of  the  pitot  tube  and  the  probe  nozzle  shall 
be  adjacent  and  parallel  to  each  other,  not 
necessarily  in  the  same  plane,  during  sam¬ 
pling.  The  free  space  between  the  nozzle  and 
pitot  tube  (see  Figure  17-1)  shall  be  at  least 
1.9  cm  (0.75  in.).  The  free  space  shall  be 
set  based  on  a  1.3  cm  (0.5  in.)  ID  nozzle.  If 
the  sampling  train  is  designed  for  sampling 
at  higher  flow  rates  than  that  described  in 
APTD-0581,  thus  necessitating  the  use  of 
larger  sized  nozzles,  the  largest  sized  nozzle 
shall  be  used  to  set  the  free  space.  In  addi¬ 
tion,  to  minimize  aerodynamic  Interactions 
between  the  pitot  tube  and  filter  holder, 
there  shall  be  a  distance  of  at  least  3  inches 
between  the  center  line  of  the  pitot  tube  im- 
pEu:t  openings  and  the  leading  edge  of  the 
filter  holder  (see  Figure  17-1). 

The  pitot  tube  must  meet  the  criteria 
specified  in  Method  2,  and  be  calibrated  sepa¬ 
rately  (i.e.,  apart  from  its  assembly  configu¬ 
ration)  according  to  the  procedures  outlined 
in  that  method  for  the  calibration  of  isolat¬ 
ed  Type  S  pitot  tubes. 

2.1.5  Differential  pressure  gauge — Inclined 
manometer  capable  of  measuring  velocity 
head  within  10%  of  the  minimum  measured 
value  or  ±0.013  mm  (0.0005  in.),  whichever 


is  greater.  Below  a  differential  pressure  of 
1.3  mm  (0.05  in.)  water  guage,  micromanom¬ 
eters  with  sensitivities  of  0.013  mm  (0.0005 
in.)  should  be  used.  However,  micromanom¬ 
eters  are  not  easily  adaptable  to  field  condi¬ 
tions  and  are  not  easy  to  use  with  pulsating 
flow.  Thus,  methods  or  other  devices  accep¬ 
table  to  the  Administrator  may  be  used  when 
conditions  warrant. 

2.1.6  Condenser — Any  system  that  cools 
the  sample  gas  stream  (e.g.,  Implngers  con¬ 
nected  in  series,  eis  in  Method  5)  and  allows 
measurement  of  both  the  water  condensed 
and  the  moisture  leaving  the  condenser,  each 
to  within  1  ml  or  1  g.  The  moisture  leaving 
the  condenser  can  be  measured  either  by: 
(1)  monitoring  the  temperature  and  pres¬ 
sure  at  the  exit  of  the  condenser  and  using 
Dalton’s  law;  or  (2)  passing  the  sample  gas 
stream  through  a  silica  gel  trap  with  exit 
ga.ses  kept  below  20°  C  (68°  F)  and  determin¬ 
ing  the  weight  gain. 

If  means  other  than  silica  gel  are  used 
to  determine  the  amount  of  moisture  leav¬ 
ing  the  condenser,  it  is  recommended  that 
silica  gel  still  be  used  between  the  condenser 
system  and  pump  to  prevent  moisture  con¬ 
densation  in  the  pump  and  metering  devices. 

2.1.7  Metering  system — Vacuum  gauge, 
leak-free  pump,  thermometers  capable  of 
measuring  temperature  to  within  3°  C  (5.4° 
F),  dry  gas  meter  with  2%  accuracy,  and  re¬ 
lated  equipment,  or  equivalent,  *is  required 
to  maintain  an  isokinetic  sampling  rate  and 
to  determine  sample  volume.  Sampling  trains 

^utilizing  metering  systems  designed  lor 
higher  flow  rates  than  that  described  in 
APTD-0581  or  APTD-0576  may  be  used  pro¬ 
vided  that  the  specifications  in  section  2  of 
this  method  are  met.  When  the  metering 
system  is  used  in  conjunction  with  a  pitot 
tube,  the  system  shall  enable  checks  of  iso¬ 
kinetic  rates. 

2.1.8  Barometer — Mercury,  aneroid,  or 
other  barometers  capable  of  measvu-ing  at¬ 
mospheric  pressure  to  within  2.5  mm  Hg  (0.1 
in.  Hg) .  In  many  cases,  the  barometric  read¬ 
ing  may  be  obtained  from  a  nearby  weather 
bureau  station,  in  which  case  the  station 
value  (which  is  the  absolute  barometric  pres¬ 
sure)  shall  be  requested  and  an  adjustment 
for  elevation  differences  between  the  weather 
station  and  sampling  jjolnt  shall  be  applied 
at  a  rate  of  minus  2.5  mm  Hg  (0.1  in.  Hg) 
per  30  m  (100  ft)  elevation  Increase  or  vice 
versa  for  elevation  decrease. 

2.1.9  Gas  density  determination  equip¬ 
ment — Temperatme  and  pressure  gauges  and 
gas  analyzer  as  described  in  Methods  2  and 

3. 

2.1.10  Temperature  and  pressure  gauges — 
If  Dalton’s  law  is  used,  to  monitor  tempera¬ 
ture  and  pressure  at  condenser  outlet.  The 
temperature  gauge  shall  have  an  accuracy 
of  1“  C  (2*  F).  TTie  pressure  gauge  shall  be 
capable  of  measming  pressure  to  within  2.5 
mm.  Hg  (0.1  in.  Hg).  If  silica  gel  is  used  in 
the  condenser  system  the  temperature  and’ 
pressure  must  be  measured  before  the  silica 
gel  component. 

2.2  Sample  recovery. 

2.2.1  Probe  nozzle  brush — ^Nylon  bristles 
with  stainless  steel  wire  handle.  The  brush 
shall  be  properly  sized  and  shaped  to  brush 
out  the  probe  nozzle. 

2.2.2  Glass  wash  bottles — ^Two. 

2.2.3  Glass  sample  storage  containers — 
Chemically  resistant,  borosilicate  glass  bot¬ 
tles,  for  acetone  washes,  500  ml  or  1,000  ml. 
Screw  cap  closures  shall  be  teflon  rubber- 
backed  liners  or  of  such  construction  so  as 
to  be  leak  free  and  prevent  chemical  attack 
from  the  acetone.  (Narrow  mouth  glass  bot¬ 
tles  have  been  found  to  be  less  jyrone  to 
leakage.)  Other  types  of  containers  must  be 
approved  by  the  Administrator. 

2.2.4  Petri  dishes — For  filter  samples; 
glass  or  polyethylene,  unless  otherwise  speci¬ 
fied  by  the  Administrator. 
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2.2.5  Graduated  cylinder  and/or  bal¬ 
ance — To  measure  condensed  water  to  within 
1  ml.  or  1  g.  Graduated  cylinders  shall  have 
subdivisions  no  greater  than  2  ml.  Most  lab¬ 
oratory  balances  are  capable  of  weighing  to 
the  nearest  0.5  g  or  less.  Any  of  these  balances 
are  suitable  for  use  here  and  in  section  2.3.4. 

2.2.6  Plastic  storage  containers — Air  tight 
containers  to  store  silica  gel. 

2.2.7  Funnel  and  rubber  policeman — To 
aid  in  transfer  of  silica  gel  to  container;  not 
necessary  if  silica  gel  is  weighed  in  the  field. 

2.3  Analysis. 

2.3.1  Glass  weighing  dishes. 

2.3.2  Desiccator. 

2.3.3  Analytical  balance — To  measure  to 
within  0.1  mg. 

2.3.4  Balance— To  measure  to  within  0.5 
g- 

2.3.5  Beakers — 250  ml. 

2.3.6  Hygrometer — To  measure  the  rela¬ 
tive  humidity  of  the  laboratory  environment. 

2.3.7  Temperature  gauge — To  measure  the 
temperature  of  the  laboratory  environment. 

3.  Reagents 

3.1  Sampling. 

3.1.1  Filters — ^The  in-stack  filters  shall  be 
glass  mats  or  thimble  fiber  filters,  without 
organic  binders,  and  shall  exhibit  at  least 
99.95%  efficiency  (<0.05%  penetration)  on 
0.3  micron  dioctyl  phthalate  smoke  particles. 
The  filter  efficiency  tests  shall  be  conducted 
in  accordance  with  ASTM  standard  method 
D  2986-71.  Test  data  from  the  supplier’s  qual¬ 
ity  control  program  is  sufficient  for  this  pur¬ 
pose. 

3.1.2  Silica  gel — Indicating  type,  6-16 
mesh.  If  previously  used,  dry  at  175*  C 
(350°  F)  for  2  hours.  New  silica  gel  may  be 
used  as  received. 

3.1.3  Crushed  ice. 

3.1.4  Stopcock  grease — Acetone  insoluble, 
heat  stable  silicone  grease.  This  is  not  neces¬ 
sary  if  screw-on  connectors  with  Teflon 
sleeves,  or  similar,  are  used. 

3.2  Sample  recovery. 

3.2.1  Acetone — Reagent  grade,  s^O.001% 
residue,  in  glass  bottles.  Acetone  from  metal 
containers  generally  has  a  high  residue  biank 
and  should  not  be  used.  Sometimes,  suppliers 
transfer  acetone  to  glass  bottles  from  metal 
containers.  Thus,  acetone  blanks  shall  be  run 
prior  to  field  use  and  only  acetone  with  low 
blank  values  (^.001% )  shall  be  used. 

3.3  Analysis. 

3.3.1  Acetone — Same  as  3.2.1. 

3.3.2  Desiccant — Anhydrous  calcivim  sul¬ 
fate,  indicating  type. 

4.  Procedure 

4.1  Sampling.  The  sampling  shall  be  con¬ 
ducted  by  competent  personnel  experienced 
with  this  test  procedure. 

4.1.1  Pretest  preparation.  All  the  compo¬ 
nents  shall  be  maintained  and  calibrated 
according  to  the  procedure  described  in 
APTD-0576,  unless  otherwise  specified  herein. 

Weigh  approximately  200-300  g  of  silica  gel 
in  air  tight  containers  to  the  nearest  0.6  g. 
Record  the  total  weight,  both  silica  gel  and 
container,  on  each  container.  Larger  portions 
of  silica  gel  may  be  used,  but  care  should 
be  taken  during  sampling  that  the  gel  is  not 
entrained  and  carried  out  of  its  holder.  As 
an  alternative,  the  silica  gel  may  be  weighed 
directly  in  its  Impinger  or  sampling  holder 
Just  prior  to  train  assembly. 

Check  filters  visually  against  light  for 
irregularities  and  flaws  or  pinhole  leaks.  La¬ 
bel  filters  of  proper  size  on  the  back  side  near 
the  edge  using  numbering  machine  ink.  As 
an  alternative,  label  the  shipping  containers 
(glass  or  plastic  petrl  dishes)  and  keep  the 


filters  in  these  containers  at  all  times  except 
during  sampling  and  weighing. 

Desiccate  the  filters  at  20±5.6°  C  (68il0° 
F)  and  ambient  pressure  for  at  least  24  hours 
and  weigh  at  6  or  more  hour  intervals  to  a 
constant  weight,  l.e.,  0.5  mg  change  from 

previous  weighing,  and  record  results  to  the 
nearest  0.1  mg.  During  each  weighing  the 
filter  must  not  be  exposed  to  the  laboratory 
atmosphere  for  a  period  greater  than  2  min¬ 
utes  and  a  relative  humidity  above  50%. 

4.1.2  Preliminary  determinations.  Select 
the  sampling  site  and  the  minimum  number 
of  sampling  points  according  to  Method  1  or 
as  specified  by  the  Administrator.  Make  a 
projected  area  model  of  the  probe  extension- 
filter  holder  assembly,  with  the  pitot  tube 
impact  openings  positioned  along  the  center- 
line  of  the  stack,  as  shown  in  Figure  17-2.  If 


the  estimated  cross-section  blockage,  cal¬ 
culated  as  shown  in  Figure  17-2,  exceeds  3 
percent  of  the  duct  cross  sectional  area,  then 
either  one  of  the  following  shall  be  done :  ( 1 ) 
a  suitable  out-stack  filtration  method  can  be 
used  instead  of  in-stack  filtration;  or  (2)  a 
special  in-stack  assembly,  designed  to  mini¬ 
mize  blockage  effects,  can  be  used.  For  de¬ 
tails  concerning  the  latter  approach,  consult 
with  the  Administrator. 

Determine  the  stack  pressure,  temperature, 
and  the  range  of  velocity  heads  using  Meth¬ 
od  2;  determine  the  moisture  content  using 
Approximation  Method  4  or  its  alternatives 
for  the  purpose  of  making  isokinetic  sam¬ 
pling  rate  calculations.  Estimates  may  be 
used.  However,  final  results  will  be  based  on 
actual  measurements  made  during  the  test. 


Figure  17-2.  Projected-area  model  of  cross-section 
blockage  (approximate  average  for  a  sample  traverse) 
caused  by  in-stack  filter  holder-probe  extension 
assembly. 
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Select  a  nozzle  size  based  on  the  range  of 
velocity  heads  such  that  it  is  not  necessary 
to  change  the  nozzle  size  in  order  to  main¬ 
tain  isokinetic  sampling  rates.  During  the 
run,  do  not  change  the  nozzle  size.  Ensiu« 
that  the  differential  pressure  gauge  is  capa¬ 
ble  of  measuring  the  minimum  velocity  bead 
value  to  within  10%,  or  as  specified  by  the 
Administrator. 

Select  a  probe  extension  length  such  that 
all  traverse  points  can  be  sampled.  Consider 
sampling  from  opposite  sides  for  large  stacks 
to  reduce  the  length  of  probes. 

Select  a  total  sampling  time  greater  than 
or  equal  to  the  minimum  total  sampling 
time  specified  in  the  test  procedures  for  the 
specific  Industry  such  that  the  sampling  time 
per  point  is  not  less  than  2  min.  (or  some 
greater  time  Interval  if  specified  by  the  Ad¬ 
ministrator)  and  the  sample  volume  taken 
will  exceed  the  required  minimum  total  gas 
sample  volume  specified  in  the  test  pro¬ 
cedures  for  the  specific  Industry.  The  latter 
is  based  on  an  approximate  average  sampling 
rate.  Note  also  that  the  minimum  total  sam- 
pl«  volume  is  corrected  to  standard  condi¬ 
tions. 

It  is  recommended  that  half-integral  or 
Integral  numbers  of  minutes  be  sampled  at 
each  point  in  order  to  avoid  timekeeping  er¬ 
rors. 

In  some  circumstances,  e.g.,  batch  cycles, 
tt  may  be  necessary  to  sample  for  shorter 
times  at  the  traverse  points  and  to  obtain 
smaller  gas  sample  volumes.  In  these  cases, 
the  Administrator’s  approval  must  first  be 
obtained. 

4.1.3  Preparation  of  collection  train.  Dur¬ 
ing  preparation  and  assembly  of  the  sam¬ 
pling  train,  keep  all  openings  where  con¬ 
tamination  can  occur  covered  until  Just  prior 
to  assembly  or  until  sampling  is  about  to 
begin. 

If  impingers  are  used  to  condense  stack 
gas  moisture  prepare  them  as  follows;  place 
100  ml  of  water  in  each  of  the  first  two  im¬ 
pingers:  leave  the  third  Implnger  empty; 
and  transfer  approximately  200-300  g  or  more, 
if  necessary,  of  preweighed  silica  gel  from 
its  container  to  the  fourth  Impinger;  alter¬ 
natively,  if  a  balance  is  available  in  the  field, 
the  silica  gel  can  be  weighed  out  in  a  tared 
implnger,  and  Its  weight  gain  determined  in 
the  field.  Place  the  silica  gel  container  in  a 
clean  place  for  later  use  In  the  sample  re¬ 
covery.  If  some  means  other  than  Impingers 
is  used  to  condense  moisture,  prepare  the 
condenser  (and.  If  appropriate,  silica  gel  for 
condenser  outlet)  for  use. 

Using  a  tweezer  or  clean  disposable  surgi¬ 
cal  gloves,  place  a  labeled  (identified)  and 
weighed  filter  In  the  filter  holder.  Be  sure 
that  the  filter  Is  properly  centered  and  the 
gasket  properly  placed  so  as  not  to  allow 
the  sample  gas  stream  to  circumvent  the 
filter.  Cfiieck  filter  for  tears  after  assembly  is 
completed.  Mark  the  probe  extension  with 
heat  resistant  tape  or  by  some  other  method 
to  denote  the  proper  distance  Into  the  stack 
or  d\}ct  for  each  sampling  point. 

Unless  otherwise  specified  by  the  Adminis¬ 
trator.  attach  a  temperature  sensor  to  the 
probe  extension  so  that  the  sensor  extends 
beyond  the  leading  edge  of  the  probe  exten¬ 
sion  and  does  not  touch  any  metal.  The  sen¬ 
sor  should  be  positioned  at  least  1.9  cm 
(0.75  In.)  from  both  the  pitot  tube  and  probe 
nozzle  to  avoid  Interference  with  the  gas 
flow  (see  Figure  17-1 ) . 

Assemble  the  train  as  in  Figure  17-1,  using 
(if  applicable)  a  very  light  coat  of  silicone 
grease  on  all  ground  glass  Joints  and  greasing 
only  the  outer  portion  (see  APTD-0676)  to 
avoid  possibility  of  contamination  by  the 
silicone  grease.  Place  crushed  ice  around  the 
Impingers  (If  applicable). 

4.1.4  Leak  check  procedure — After  the 
sampling  train  has  been  assembled,  a  leak 


check  of  the  filter  holder  shall  be  conducted 
as  follows:  Plug  the  inlet  to  the  probe  noz¬ 
zle  with  a  material  that  will  be  able  to  with¬ 
stand  the  stack  temperature;  alternatively, 
the  proble  nozzle  can  be  removed  and  the  in¬ 
let  to  the  filter  holder  plugged.  Insert  the 
holder  into  the  stack  and  wait  approximately 
5  minutes  (or  longer,  if  necessary)  to  allow 
the  system  to  come  to  equilibrium  with  the 
temperature  of  the  stack  gas  stream.  Turn 
on  the  pump  and  draw  a  vacuum  of  at  least 
380  mm  Hg  (16  in.  Hg).  Determine  the  leak¬ 
age  rate,  if  any.  A  leakage  rate  in  excess  of 
4%  of  the  average  sampling  rate  or  0.00067 
mVmln.  (0.02  cfm),  whichever  is  less.  Is  un¬ 
acceptable. 

The  following  leak  check  Instructions  for 
the  sampling  train  described  in  APTD-0576 
and  APTD-0681  may  be  helpful.  Start  the 
pump  with  by-pass  valve  fully  open  and 
coarse  adjust  valve  completely  closed.  Par¬ 
tially  <^n  the  coarse  adjtist  valve  and 
slowly  close  the  by-pass  valve  until  380  mm 


Hg  (16  in.  Hg)  vacuum  is  reached.  Do  not 
reverse  direction  of  by-pass  valve.  If  380  mm 
Hg  ( 16  in.  Hg)  is  exceeded,  either  leak  check 
at  this  higher  vacuum  or  end  the  leak  check 
as  shown  below  and  start  over. 

When  the  leak  check  is  completed,  first 
slowly  remove  the  plug  from  the  inlet  to  the 
probe  nozzle  and  Immediately  turn  off  the 
vacuum  pump.  This  prevents  the  water  in 
the  condenser  from  being  forced  backward 
and  keeps  silica  gel  from  being  entrained 
backward. 

Leak  checks  shall  be  conducted  as  de¬ 
scribed  whenever  the  train  is  disengaged,  e.g., 
for  silica  gel  or  filter  changes  during  the  test, 
prior  to  each  test  run,  and  at  the  comple¬ 
tion  of  each  test  run.  If  leaks  are  found  to  be 
in  excess  of  the  acceptable  rate,  the  test  will 
be  considered  invalid.  To  reduce  lost  time  due 
to  leakage  occurrences,  it  is  recommended 
that  leak  checks  be  conducted  between  port 
changes  at  the  highest  vacutim  reading 
drawn  during  that  sampling  traverse. 
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Fioure  17-3.  Particulate  field  data. 


4.1.6  Particulate  train  operation — ^During 
the  SEunpllng  run,  maintain  the  Isokinetic 
sampling  rate  to  within  10%  (unless  other¬ 
wise  specified  by  the  Administrator)  of  true 
isokinetic. 

For  each  run,  record  the  data  required  on 
the  example  data  sheet  shown  in  Figure  17-3. 
Be  sure  to  record  the  Initial  dry  gEis  meter 
reading.  Record  the  dry  gas  meter  readings 
at  the  beginning  and  end  of  eeicb  SEimpllng 
time  Increment,  when  changes  in  flow  rates 
Eire  made,  and  when  samplylng  Is  halted. 
Take  other  data  point  readings  at  least  once 
at  each  sample  point  during  eEu:h  time  incre¬ 
ment  Emd  addltlonEd  readings  when  signifi¬ 
cant  changes  (20%  vEirlation  in  velocity  head 
rcEidings)  necessitate  additional  adjustments 
in  flow  rate.  Level  and  zero  the  manometer. 

Clean  the  portholes  prior  to  the  test  run 
to  minimize  the  chance  of  sampling  the  de¬ 
posited  material.  To  begin  SEimpllng,  remove 
the  nozzle  cap  and  verify  that  the  pitot  tube 
and  probe  extension  euv  properly  positioned. 
Position  the  nozzle  at  the  first  traverse  point 
with  the  tip  pointing  directly  into  the  gEU 
stream.  Immediately  start  the  pump  cmd  ad¬ 
just  the  flow  to  Isokinetic  conditions.  Nomo¬ 
graphs,  which  aid  in  the  rapid  fidjustment 


of  the  isokinetic  sampling  rate  without  ex¬ 
cessive  computations,  are  available  for  tise 
whenever  the  7’ype  S  pitot  tube  coefficient  is 
0.85:±0.02,  and  the  stEick  gas  equivalent  den¬ 
sity  (moleculfu-  weight)  is  29  ±4.  APTD-0676 
details  the  procedure  for  using  these  nomo¬ 
graphs.  If  C,  and  M„  are  outside  the  above 
stated  ranges,  do  not  use  the  nomograph  un¬ 
less  appropriate  steps  (see  Reference  7.7)  are 
taken  to  compensate  for  the  deviations. 

When  the  stack  Is  under  slgnlflcEint  nega¬ 
tive  pressure  (height  of  impinger  stem),  tEike 
care  to  close  the  coarse  adjust  VEilve  before 
inserting  the  probe  into  the  stack.  If  neces- 
sEiry,  the  pump  may  be  turned  on  with  the 
coarse  Euljust  vEdve  closed. 

When  the  probe  is  in  position,  block  off  the 
openings  around  the  probe  and  porthole  to 
prevent  unrepresentative  dilution  of  the  gEis 
streEun. 

Traverse  the  st£u;k  cross  section,  Eis  re¬ 
quired  by  Method  1  or  em  specified  by  the 
Administrator,  being  cEireful  not  to  bump 
the  probe  nozzle  into  the  stEu:k  walls  when 
sampling  near  the  WEdls  or  when  removing 
or  inserting  the  probe  extension  through  the 
portholes,  to  minimize  chEince  of  extracting 
deposited  materlEd. 


FEDERAL  REGISTER,  VOL  41,  NO.  187— FRIDAY,  SEPTEMBER  24,  1976 


PROPOSED  RULES 


During  the  test  run.  take  appropriate  steps 
(e.g.,  acUUng  crushed  Ice  to  the  Implnger  Ice 
bath)  to  a  temperature  of  less  than 

ao*  C  (68*  F)  at  the  condenser  outlet;  this 
will  prevent  excessive  mcdsture  losses.  Also, 
periodically  check  the  level  and  zero  of  the 
manometer. 

If  the  pressure  drop  across  the  filter  be¬ 
comes  to  high,  making  Isokinetic  sampling 
difficult  to  maintain,  the  filter  may  be  re¬ 
placed  In  the  midst  of  a  sample  run.  It  is 
recommended  that  another  complete  filter 
holder-nozzle  assembly  be  used  rather  than 
attempting  to  change  the  filter  Itself.  After 
the  new  filter  holder-nozzle  assembly  Is 
Installed,  conduct  a  leak  check.  The  particu¬ 
late  weight  shall  include  the  summation  of 
all  filter  assembly  catches. 

A  single  train  shall  be  used  for  the  entire 
aample  run,  except  for  filter  and  silica  gel 
changes.  However,  If  approved  by  the  Admin¬ 
istrator,  two  or  more  trains  may  be  used  for 
a  single  test  run  when  there  are  two  or  more 
ducts  or  sampling  ports.  The  results  shall  be 
the  total  of  all  sampling  train  catches. 

At  the  end  of  the  sample  run,  turn  off  the 
pump,  remove  the  probe  extension-filter 
holder-nozzle  assembly  from  the  stack,  and 
record  the  final  dry  gas  meter  reading.  Per- 
fm’m  a  leak  check  at  a  vacuum  equal  to  or 
greater  than  the  maximum  reach  during 
sampling.  Calculate  percent  isokinetic  (see 
calculation  section)  to  determine  whether 
another  test  run  should  be  made.  If  there 
Is  difficulty  in  maintaining  Isokinetic  rates 
due  to  source  conditions,  consult  with  the 
Admlnstrator  for  possible  variance  on  the 
isokinetic  rates. 

4.2  Sample  recovery.  Proper  cleanup  pro¬ 
cedure  begins  as  soon  as  the  probe  extension- 
filter  holder-nozzle  assembly  is  removed  from 
the  stack  at  the  end  of  the  sampling  period. 
Allow  the  assembly  to  cool. 

When  the  assembly  can  be  safely  handled, 
wipe  off  all  external  particulate  matter  near 
the  tip  of  the  probe  nozzle  and  place  a  cap 
over  It  to  prevent  losing  or  gaining  particu¬ 
late  matter.  Do  not  cap  off  the  probe  tip 
tightly  while  the  sampling  train  Is  cooling 
down  as  this  would  create  a  vacuum  In  the 
filter  holder,  and  force  condenser  water 
backward. 

Before  moving  the  sample  train  to  the 
cleanup  site,  disconnect  the  filter  holder- 
probe  nozzle  assembly  from  the  probe  exten¬ 
sion;  cap  the  open  inlet  of  the  probe  exten¬ 
sion.  Be  careful  not  to  lose  any  condensate, 
if  present.  Remove  the  umbilical  cord  from 
the  condenser  outlet  and  cap  the  outlet.  If 
a  fiexible  line  is  used  between  the  first  im¬ 
plnger  or  condenser  and  the  probe  exten¬ 
sion.  disconnect  the  line  at  the  probe  ex¬ 
tension  and  let  any  condensed  water  or  liquid 
drain  into  the  Implngers  or  condenser.  After 
wiping  off  the  silicone  grease  (If  applicable) 
cap  off  the  condenser  inlet.  Ground  glass 
stoppers,  plastic  caps,  or  serum  caps  (which¬ 
ever  are  appropriate)  may  be  used  to  close 
these  openings.  ' 

Transfer  both  the  filter  holder-probe  noz¬ 
zle  and  condenser  assemblies  to  the  cleanup 
area.  This  area  should  be  clean  and  pro¬ 
tected  from  the  wind  so  that  the  chances 
of  contaminating  or  losing  the  sample  will 
be  minimized. 

Save  a  portion  of  the  acetone  used  for 
cleanup  as  a  blank.  Place  about  200  ml  of 
this  acetone  taken  directly  from  the  wash 
bottle  being  used  in  a  glass  sample  con¬ 
tainer  labeled  "acetone  blank.” 

Inspect  the  train  prior  to  and  during  dis¬ 
assembly  and  note  any  abnormal  condi¬ 
tions.  Treat  the  samples  as  follows: 

ContcUner  So.  1.  Carefully  remove  the  filter 
from  the  filter  holder  and  plsuse  in  its  iden¬ 
tified  petrl  dish  container.  Use  a  pair  of 
tweezers  and/w  clean  disposable  surgical 
gloves  to  handle  the  filter.  If  it  is  necessary 


to  fold  the  filter,  do  so  such  that  the  par¬ 
ticulate  cake  is  inside  the  fold.  Quantita¬ 
tively  remove  any  particulate  matter  and/or 
filter  which  adheres  to  the  filter  holder  gasket 
by  carefully  using  a  dry  nylon  bristle  brush 
and/or  a  sharp-edged  blade  and  place  into 
this  container.  Seal  the  container. 

Container  So.  2.  Taking  care  to  see  that 
dust  on  the  outside  of  the  probe  nozzle  or 
other  exterior  surfaces  does  nv>t  get  into  the 
sample,  quantitatively  recover  particulate 
matter  or  any  condensate  from  the  probe 
nozzle,  fitting,  and  front  half  of  the  filter 
holder  by  washing  these  components  with 
acetone  and  placing  the  wash  into  a  glass 
container  In  the  following  manner;  note  that 
distilled  water  may  be  used  instead  of  ace¬ 
tone  when  approved  by  the  Administrator 
or  shall  be  used  when  specified  by  the  Ad¬ 
ministrator;  In  these  cases,  save  a  water 
blank  and  follow  Administrator’s  directions 
on  analysis; 

Carefully  remove  the  proble  nozzle  and 
clean  the  Inside  surface  by  rinsing  with  ace¬ 
tone  from  a  wash  bottle  and  brushing  with 
a  nylon  bristle  brush.  Brush  until  acetone 
rinse  shows  no  visible  particles,  after  which 
make  a  final  rinse  of  the  inside  surface  with 
acetone. 

Brush  and  rinse  with  acetone  the  Inside 
parts  of  the  fitting  in  a  similar  way  until  no 
visible  particles  remain.  A  funnel  may  be 
used  to  aid  in  transferring  liquid  washes 
to  the  container.  Rinse  the  briush  with  ace¬ 
tone  and  quantitatively  collect  these  wash¬ 
ings  in  the  sample  container.  Between  sam¬ 
pling  runs,  keep  brushes  clean  and  protected 
from  contamination. 

After  ensuring  that  all  Joints  are  wiped 
clean  of  silicone  grease  (If  applicable) ,  clean 
the  Inside  of  the  front  half  of  the  filter 
holder  by  rubbing  the  surfaces  with  a  nylon 
bristle  brush  and  rinsing  with  acetone.  Rinse 
each  surface  three  times  or  more  if  needed  to 
remove  visible  particulate.  Make  a  final  rinse 
of  the  brush  and  filter  holder.  After  all  ace¬ 
tone  washings  and  particulate  matter  are 
collected  In  the  sample  container,  tighten 
the  lid  on  the  sample  container  so  that  ace¬ 
tone  will  not  leak  out  when  it  is  shipped 
to  the  laboratory.  Mark  the  height  of  the 
fiuid  level  to  determine  whether  or  not  leak¬ 
age  occurred  during  transport.  Label  con¬ 
tainer  to  clearly  Identify  its  contents. 

Container  So.  3.  Note  color  of  indicating 
silica  gel  to  determine  if  it  has  been  com¬ 
pletely  spent  and  make  a  notation  of  Its  con¬ 
dition.  Transfer  the  silica  cri  back  to  its 
original  container  and  seal.  A  funnel  may 
make  It  easier  to  pour  the  silica  gel  without 
spilling,  and  a  rubber  policeman  may  be  used 
as  an  aid  In  removing  the  silica  gel.  It  Is  not 
necessary  to  remove  the  small  amount  of  dust 
particles  that  may  adhere  to  the  walls  and 
are  difficult  to  remove.  Since  the  gain  in 
weight  Is  to  be  used  for  moisture  calcula¬ 
tions,  do  not  use  any  water  or  other  liquids 
to  transfer  the  silica  gel.  If  a  balance  is  avail¬ 
able  in  the  field,  follow  the  procedure  under 
"Analysis.” 

Condenser  water.  Treat  the  condenser  or 
implnger  water  as  follows:  make  a  notation 
of  any  color  or  film  in  the  liquid  catch.  Meas- 
iire  the  condensate  to  within  ±  1  ml  by  using 
a  graduated  cylinder  or,  if  available,  to  with¬ 
in  ±0A  g  by  using  a  balance.  Record  the 
condensate  volume  or  weight.  This  informa¬ 
tion  is  required  to  calculate  the  moisture 
content  of  the  effluent  gas.  Discard  the  liquid 
after  measuring  and  recording  the  volume 
or  weight. 

4.3  Analysis.  Record  the  data  required 
on  the  example  sheet  shown  in  Figure  17-4. 
Handle  each  sample  container  as  follows: 

Container  So.  1.  Leave  in  shipping  con¬ 
tainer  or  transfer  the  fitter  and  any  loose 
particulate  from  the  sample  container  to  a 
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taTe<l  glass  weighing  dish  and  desiccate  for  less  tare  weight,  whichever  is  greater,  be- 
34  hours  in  a  desiccator  containing  anhy>  tween  two  consecutive  weighings,  with  no 
drous  calcliun  sulfate.  Weight  to  a  constant  less  than  6  hours  of  desiccation  time  between 
weight  and  report  the  results  to  the  nearest  weighings  and  no  more  than  2  minutes  ex- 
0.1  mg.  For  purposes  of  this  section  4.3,  the  posure'to  the  laboratory  atmosphere  (must 
term  “constant  weight**  means  a  difference  be  lees  than  50%  relative  humidity)  during 
of  no  more  than  0.6  mg  or  1  %  of  total  weight  weighing. 

Plant _ _ _  _ _ 


Date _ _  _ 

Run  No. _ _ _ _ 

Relative  Humidity _ _ _ _  _ 

Amount  liquid  lost  during  transport - : - 

Acetone  blank  volume,  ml _ 

Acetone  wash  volume,  ml. _  _ 

Acetone  blank  concentration,  mg/  g  (equation  17-4) 
Acetone  wash  blank,  mg  (equation  17-5) _ 


CONTAINER 

NUMBER 

WEIGHT  OF  PARTICULATE  COLLECTED, 
mg 

FINAL  WEIGHT 

TARE  WEIGHT 

WEIGHT  GAIN 

1 

■ 

2  ' 

TOTAL 

Less  acetone  blank 

Weight  of  particulate  matter 

- 

VOLUME  OF  LIQUID 

WATER  COLLECTED 

CONDENSATE 

VOLUME. 

ml 

SILICA  GEL 
WEIGHT, 

9 

FINAL 

INITIAL' 

LIQUID  COLLECTED 

TOTAL  VOLUME  COLLECTED 

g*  ml 

CONVERT  WEIGHT  OF  WATER  TO  VOLUME  BY  DIVIDING  TOTAL  WEIGHT 
INCREASE  BY  DENSITY  OF  WATER  (Ig/ml) 

INCREASE.  9  ^  VOLUME  WATER,  ml 
1  g/ml 


Figure  17-4.  Analytical  data. 
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Container  No.  2.  Note  level  of  liquid  In  con¬ 
tainer  and  confirm  on  analysis  sheet  whether 
or  not  leakage  occurred  during  transport. 
Measure  the  liquid  In  this  container  either 
▼olumetrlcally  to  ml  or  gravlmetrlcally  to 
±Ofi  g.  Transfer  the  contents  to  a  taxed  250 
ml  beaker,  and  evaporate  to  dryness  at 
ambient  temperatme  and  pressure.  Desiccate 
for  24  hours  and  weigh  to  a  constant  weight. 
Report  the  results  to  the  nearest  0.1  mg. 

Container  No.  3.  Weigh  the  spent  silica  gel 
to  the  nearest  0.5  g  using  a  balance.  This  step 
may  be  conducted  In  the  field. 

"Acetone  Blank"  Container.  Measure  ace¬ 
tone  In  this  contcdner  either  volumetrically 
or  gravimetrically.  Transfer  the  acetone  to 
a  tared  250  ml  beaker  and  evaporate  to  dry¬ 
ness  at  ambient  temperature  and  pressure. 
Desiccate  for  24  hours  and  weigh  to  a  con¬ 
stant  weight.  Report  the  results  to  the  near¬ 
est  0.1  mg. 

5.  Calibration 

Maintain  a  laboratory  log  of  all  calibra¬ 
tions. 

6.1  Probe  nozzle.  Using  a  micrometer, 
measure  the  inside  diameter  of  the  nozzle  to 
the  nearest  0.025  mm  (0.001  in.).  Make  3 
separate  measvirements  using  different  diam¬ 
eters  each  time  and  obtain  the  average  of 
the  measurements.  The  difference  between 


the  high  and  low  numbers  shall  not  exceed 
0.1  mm  (0.004  In.). 

When  nozzles  become  nicked,  dented,  or 
corroded,  they  shall  be  reshaped,  sharpened, 
and  recalibrated  before  use. 

Each  nozzle  shall  be  permanently  and 
uniquely  Identified. 

5.2  Pitot  tube.  The  pitot  tube  shall  be 
calibrated  separately  (i.e.,  apart  from  its  as¬ 
sembly  configuration)  according  to  the  pro¬ 
cedures  outlined  in  Method  2  for  Calibration 
of  Isolated  Type  S  pitot  tubes. 

5.3  Dry  gas  meter  and  orifice  meter.  Both 
meters  shall  be  calibrated  according  to  the 
procedure  outlined  in  APTD-0576.  When  a 
diaphragm  pump  Is  used,  assure  that  there 
is  no  leak. 

5.4  Temperature  gauges.  Calibrate  dial 
and  liquid  filled  bulb  thermometers  and 
thermocouple-potentiometer  systems  against 
mercury-in-glass  thermometers.  Ice  bath  and 
boiling  water  (corrected  for  barometric  pres¬ 
sure)  are  acceptable  reference  i>oints.  For 
other  devices,  check  with  the  Administrator. 

6.  Calculations 

Carry  out  calculatioi^,  retaining  at  least 
one  extra  decimal  flgur?  beyond  that  of  the 
acquired  data.  Round  off  figures  after  final 
calculation. 


e.1  Noiueaclature. 

A,=Cross  spctional  area  of  nor.ile,  m*  (ft*). 

B«=Water  vapor  in  the  (tas  stream,  proportion  by  volume. 

Acetone  blank  residue  concentration,  mg/g. 

c.= Concentration  of  particulate  matter  in  stack  gn.s,  dry  ba.sis.  eorre^-ted  to  standar.l  comliliuns,  g/dsem  (g 
dsef). 

/=Pereent  of  isokinetic  sampling. 
ra«=l'otal  amount  of  particulate  matter  collected,  mg. 

M ,=Moleeular  weight  of  water,  18  g/g-mole  (18  Ib/lb-molc). 
ins=*Mass  of  residue  of  acetone  aft4(r  evaporation,  irtg. 

P»«,=Barometilc  pressure  at  the  sampling  site,  mm  Ilg  (in.  llg). 

P.^  Absoiute  stack  gas  pressure,  mm  Hg  (in.  Hg). 

P,i4=St8ndard  absolute  pressure,  780  mm  Hg  (29.92  in.  Hg). 

B^^Ideal  gas  constant,  0.06236  mm  Hg-m’AK-g-mole  (21.M  in.  ng-ft*y^K-!b-inole). 

T«= Absolute  average  dry  gas  meter  temperature  (see  Figure  17-3),  ®  K  (®  R). 

T.= Absolute  average  stack  gas  temperature  (see  Figure  17-3),  ®  K  (®  R). 

7’,(4=Standard  absolute  temperature,  29^  K  (.528°  R). 

V,=Volume  of  acetone  blank,  ml. 

V'«»=Volume  of  acetone  used  in  wash,  ml. 

Vti**Total  volume  of  liquid  collected  in  condenser  and  silica  gel  (see  IHgure  17-4),  ml. 

V« —Volume  of  gas  sample  as  measured  by  dry  gas  meter,  dem  (dcf). 

Volume  of  gas  sample  mc.asiired  by  the  d^  gas  meter  corrected  to  standard  conditions,  dscin  (dseC. 

V Volume  of  water  vapor  in  the  gas  sample  corrected  to  standard  conditions,  som  (scO. 

«. — Stack  gas  velocity,  c^culated  by  Method  2,  Equation  2-7  using  data  obtainra  from  Method  17,  m/see  (f  t/see) . 
IF«= Weight  of  residue  in  acetone  wash,  mg. 

AH— Average  pressure  differential  across  the  orifice  meter  (see  Figure  17  3),  mm  HjO  (in.  HiO). 

Density  of  acetone,  mg/ml  (see  label  on  bottle). 
p»=  Density  of  water,  1  g/ml  (0.00220  Ib/ral).  ■  ^ 

0=TotcU  sampling  time,  min. 

13.6— Specific  gravity  of  merciuy. 

60=s^min. 

100— Conversion  to  percent. 

Ok  Average  dry  gas  meter  temperature  and  average  orifice  pressure  drop.  See  data  .sheet  (Figure  17-3). 

6  J  Dry  gas  volume.  Correct  the  sample  volume  measured  by  the  dry  gas  meter  to  standard  conditions  (20*  C,  TM 
nun  Hg  or  68°  F,  29.92  in.  Hg)  by  using  Equation  17-1. 


^^'+13.6 

^  "'L  /^.ui  J  *- 


Pa.r+Ag/13.6 


where: 

K— 0.385.5  ®K/mm  Hg  for  metric  units 
—17.05  ®R/in.  Hg  to  EngUsh  units 
6.4  •  Volume  of  water  vapor. 

where 

K— 0.00134  m*/ml  to  metric  units 
—0.0472  ft'/ml  to  English  units 
e.S  Moisture  content. 

p _ _ 

"*  V'«(,ui)+F,(,ao 

6.6  Acetone  blank  concentration. 


] 

Equation  17-1 


Equation  17-2 


Equation  17-8 


6.7  Acetone  wash  blank. 


Wa —  CaVmm  Pm 


Ek]uatlon  17-4 
Equation  17-8 


6A  Total  particulate  w^ht.  Determine  the  total  particulate  catch  from  the  sum  of  the  weights  obtained  firom 
•ontainers  1  and  2  less  the  acetone  blank  (see  Figure  17-4). 

6.9  Partioulate  concentration. 


c,=  (0.001  g/mg)  (mJF.(.an)  Equation  17-« 
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•JO  Oo&v«nlon  ftteton: 


Wtcm  To  Multiply  by 


■of.... 

gift*... 


gM*. 


o.o2n 

15.4 

2.205X10-* 

35.81 


6.11  Isokinetic  Tariation. 

•.11.1  Caloolations  from  raw  data. 


100  r.[xyi.+  (v,/r,)  (Pb.,+AH/i3.6)i 

60  0v,P,A„ 

here: 

K=L.00346  mm  Hg-m’/ml-®K  for  metric  units 
•=0.00267  in.  Hg-ftVml-®R  for  English  units 
6.11.2  Calculations  from  intennediate  values. 


Equation  17-7 


, _ T,Vm(ttd)Ptta  100 

T,^v.eA^P,  60 


_  T -  7’.V^(,td) 

~  P,v,Ane{l-B^.) 

where: 

K=4.323  for  metric  units 
=  0.0044  for  English  units 


Equation  17-8 


6.12  (Acceptable  results.  If  90%  ^I^ 
110%,  the  results  are  acceptable.  If  the 
results  are  low  In  comparison  to  the  stand¬ 
ards  and  I  is  beyond  the  acceptable  range, 
the  Administrator  may  option  to  accept  the 
results.  Use  reference  7.4  to  make  Judgments. 
Otherwise,  reject  the  results  and  repeat  the 
test. 
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NOTICES 


ENVIRONMENTAL  PROTECTION 
AGENCY 

[PRL  606-1] 

AIR  POLLUTION  PREVENTION  AND 
CONTROL 

Notice  of  Addition  to  the  List  of  Categories 
of  Stationary  Sources 

Section  111  of  the  Clean  Air  Act  (42 
U.S.C.  1857C-6)  directs  the  Administra¬ 
tor  of  the  Environmental  Protection 
Agency  to  publish,  and  from  time  to  time 
revise,  a  list  of  categories  of  stationary 
sources  which  he  determines  may  con¬ 
tribute  significantly  to  air  pollution 
which  causes  or  contributes  to  the  en- 
dangerment  of  public  health  or  welfare. 
Within  120  days  after  the  inclusion  of  a 
category  of  stationary  sources  in  such 
list,  the  Administrator  is  required  to  pro¬ 
pose  regulations  establishing  standards 
of  performance  for  new  and  modified 
sources  within  such  category.  At  present 
standards  of  r>erformance  for  twenty- 
four  categories  of  sources  have  been 
promulgated. 

The  Administrator,  after  evaluating 
available  information,  has  determined 
that  kraft  pulp  mills  are  an  additional 
category  of  stationary  sources  which 
meets  the  above  requirements.  The  basis 
for  this  determination  is  discussed  in  the 
preamble  to  the  proposed  regulation 
that  is  published  elsewhere  in  (Part  11) 
this  issue  of  the  Federal  Register.  Eval¬ 
uation  of  other  stationary  source  cate¬ 


gories  is  in  progress,  and  the  list  will  be 
revised  from  time  to  time  as  the  Admin¬ 
istrator  deems  appropriate.  Accordingly, 
notice  is  given  that  the  Administrator, 
pursuant  to  section  111(b)  (1)  (A)  of  the 
Act  and  after  consultation  with  appro¬ 
priate  advisory  committees,  experts,  and 
Federal  departments  and  agencies  in  ac¬ 
cordance  with  section  117(f)  of  the  Act, 
effective  (date  of  publication)  amends 
the  list  of  categories  of  stationary  sources 
to  read  as  follows : 

List  op  Categories  op  Stationary  Sources 
AND  Corresponding  Affected  Facilities 

•  *  •  •  * 

Source  Category 

25.  Kraft  pulp  mills. 

•  •  •  •  * 

Affected  Facilities 

•  Digester  System. 

•  Brown  Stock  Washer  System. 

•  Multiple  Effect  Evaporator  System. 

•  Black  Liquor  Oxidation  System.  • 

•  Recovery  Furnace. 

•  Smelt  Dissolving  Tank 

•  Lime  Kiln. 

•  Condensate  Stripper  System. 

Proposed  standards  of  performance 
applicable  to  the  above  source  category 
appear  elsewhere  in  Part  n  this  issue  of 
the  Federal  Register. 

Dated:  September  16,  1976. 

John  Quarles, 
Acting  Administrator. 
[FR  Doc.76-27785  FUed  9-23-76:8:45  am] 
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